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Introducing Tbro's automatic 
sprinkler system. Because 
you've got better things to do 
than water your yard. 



E 



Everybody needs time to get away and relax. But when you 
have to water the lawn, you can't stay away for long. 
Unless you have a Toro automatic sprinkler system. It 
waters the entire yard for you, regularly and automatically. So you 
^ can enjoy a lush, beautiful lawn all season long, without ever 

lifting a finger. 

Designed with people in mind. 

A Toro automatic sprinkler system is 
ideal for use around your home. Unlike most, 
Toro sprinklers are designed to operate quietly and efficiently. And they're safer, too. Since 
they pop up when watering, then disappear out of sight, there's nothing to trip over. 
Which also makes mowing and lawn care easier. 

Let Tbro set you free. 

Toro has been helping homeowners with their lawn care needs for over 40 years. 
So if you have better things to do than water your yard, discover the freedom of owning 
a Toro automatic sprinkler system. 

For more information and a list of ^T^^^^ 
professional contractors in your area, ^ mMA \ 




call us today at (800) 447-4700. 



Sprinkler Systems 

Designed for 
the way you live. 





Readers Talk Back 



Address letters for this column to Readers Talk Back. Popuiah Scknci . 
380 Madison Ave . New York. N Y 10017 Because ot the large 
volume ol mail, we are unable to acknowledge unpublished letters 



Hot-water heatup 

"Never-Ending Hot Water" | April I 
says: "Aquavac, a fixed-output heater, 
features a unique gas-control valve 
that shuts off the burners when the 
incoming water hits 140 degrees. 
There is no minimum firing level." 

Actually, the Aquavac, made by 
Saunier Duval, features a thermostat- 
ically controlled, fully modulating gas 
valve. This allows the unit to be used 
as a booster in solar applications be- 
cause it will only raise the water 
temperature to 140 degrees F. If the 




incoming water reaches 140 degrees 
or more, our thermostat will close off 
the gas supply, thereby making the 
unit more energy efficient and elimi- 
nating the need for a thermostatic by- 
pass valve. Also, Saunier Duval was 
incorrectly listed as a fixed-output 
heater in the table. 

Enrico S. Laurino 
Aquavac Water Heaters, Yonkers, N.Y. 

I was puzzled as to why author Thomas 
Jones wants to spend money on a 
pump and electricity for instant hot 
water |"Hot Water Now, Not Later," 
April, page 58 |. The hookup in my 
house is the same as in his diagram, 
but with no pump. The hot water cir- 
culates itself due to the molecular 
excitation of the water molecules by 
heating. 

Woodrow W. Evans 
Colorado Springs, Colo. 

If you installed the water pump and 
check valve according to your draw- 
ing, you blew over $100 for nothing. I 
installed a recirculating line to the 
bottom of my heater without a pump 



or valve and have hot water to all my 
fixtures. 

Jim Pierce, Oskaloosa, Iowa 

Thomas Jones replies: "Laing Thermo- 
tech, which markets the pump system, 
says it's true that natural convection 
can provide hot-water recirculation, 
provided there are adequate height dif- 
ferences and an adequately sized re- 
turn loop. The Laing pump achieves 
controlled recirculation independently 
of the hot-water system geometry. Gen- 
erally, pump cost will be offset by being 
able to use a small OA-inch) return 
line; this size line would not be effec- 
tive in a natural convection system." 

Mini-van maneuvers 

Regarding your mini-van tests |Nov. 
'85, March '861, many of us, especially 
van owners, aren't that interested in 
carlike handling. If we were, we'd buy 
a car. Also, every test I've seen in- 
volves vans with the biggest engine 
and most inefficient transmission 
available. Please give some emphasis 
to power trains other than the most 
inefficient. 

Dale Schmidt 
Grand Canyon, Ariz. 

Tom Wilkinson replies: "A mini -van 
that drives like a station wagon may 
not please someone who needs a work- 
ing truck. As for engines and trans- 
missions, some people want more 
power and automatic shifting, others 
are satisfied going slower and chang- 
ing gears themselves. One of the nice 
things about mini-vans is that there 
are so many to choose from. We try to 
make the reasons for our choices clear. 
If you have different priorities, your 
choices will no doubt be different." 

Biomass — you'll like it 

Readers who saw your brief mention 
of the Burlington Electrical Dept. fa- 
cility | "What's News," March] might 
want more information about wood 
power. Over eight percent of the U.S. 
industrial energy and over five per- 
cent of our energy requirements are 
now supplied by wood. Biomass energy 
thus contributes more to our nation's 
energy supply than either nuclear or 
hydro resources. Furthermore, the Of- 

Continued 
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Small Wonder 

It's here, pocket-size radar protection. 



Imagine a superbly crafted electronic 
instrument, powerful enough to 
protect against traffic radar, miniatur- 
ized enough to slide into a shirt pocket, 
beautiful enough to win an inter- 
national design award. 

Small means 
nearly-invisible protection 

That could only be PASSPORT. 
It has exactly what the discerning 
driver needs, superheterodyne 
performance in a package the size 
of a cassette tape. 

This miniaturization is possible 
only with SMDs (Surface Mounted 
Devices), micro-electronics common 
in satellites but unprecedented in 
radar detectors. It's no surprise that 
such a superlative design should be 
greeted by superlatives from the 
experts. 

"In a word, the Passport is a 
winner," said Car and Driver. 

The experts report excellent 
performance. Simply switch PASSPORT 
on and adjust the volume knob. 
Upon radar contact, the alert lamp 
glows and the variable-pulse audio 



Small means 
the size of a cassette tape 

begins a slow warning: "beep'' for X 
band radar, "brap" for K band. Simul- 
taneously a bar graph of Hewlett 
Packard LEDs shows radar proximity. 

As you get closer, the pulse 
quickens and the bar graph lengthens. 
Should you want to defeat the audible 
warning during a long radar en- 
counter, a special switch pro\ides 
silence, yet leaves PASSPORT fully 
armed for the next encounter A 
photocell adjusts alert lamp bright- 
ness to the light level in your cat 
PASSPORT was designed for your pro- 
tection and vour convenience. 




In PASSPORT, 102 SMDs ( right ) do the work of 
ordinary transistors, resistors and capacitors. 



PASSPORT comes with a leather 
case and travels like a pro, in your 
briefcase or in your pocket — to the 
job for trips in the company car, on 
airplanes for use in far-away rentals. 
Just install on dashtop or \isor, then 
plug into the lighter. PASSPORT keeps 
such a low profile. It can be on duty 
without anyone noticing. 

Small means 
an easy fit in the briefcase 

One more PASSPORT con- 
venience—call us direct. It's toll free. 
We make PASSPORT in our own 
factory and we'll be happy to answer 
any questions you may have. If you 
decide to buy, well ship your 
PASSPORT within 24 hours by ITS, 
and we'll pay the shipping. For an 
extra $6.00, Federal Express guaran- 
tees 48-hour deliv ers-. 

If you're not satisfied within 30 
days, return PASSPORT. We'll refund 
your purchase and your return ship 
ping costs. There are no hidden 
charges. 

Isn't it time for a PASSPORT of 
your own? 



$295 (OH res. add $16.23 tax) 

Slightly higher in Canada 



VISA 



© 1986 Cincinnati Microwave, Inc. 



PASSPORT 

RADAR-RECEIVER 



Call Toll Free 800-543-1608 

Cincinnati Microwave 
Department 2167 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 



Readers Talk Back 



Continued 



fice of Technology Assessment esti- 
mates that by the year 2000, biomass 
could potentially provide over 50 per- 
cent of our national energy needs. 

In addition to being renewable, bio- 
mass contains negligible sulfur, is cost 
competitive, provides local jobs, and 
reduces the export of energy dollars 
outside communities. The ripple ef- 
fects of the latter advantages can be 
significant, especially for smaller 
and poorer communities that abound 
in more heavily forested regions. 
Popular Science readers deserve to 
hear these facts and to learn more 
about this growing national resource. 

Phillip Badger, Manager 
S.E. Regional Biomass Energy Program 
TVA, Muscle Shoals, Tenn. 

Sitting pretty 

According to the plan, the shed in 
"Dual-Storage Garden Shelter" 
[March] sits on 10 posts, not nine as 
the article and picture caption state. 
Also, why put laths on top of the roof? 
L. A. Johnson, Middleburgh, N.Y. 

Al Lees replies: "Two for reader John- 
son. Because the rear ramp splits the 
back beam, the ramp must be flanked 
by posts as shown in the sketch. That 
brings the post total to 10. Also, the 
lath serves no structural purpose." 

Going natural 

In "Butcher-Block Table" [Marchl, you 
suggest finishing the table with Watco 
Danish oil, a toxic solvent. I recom- 
mend using 100-percent pure tung oil 
for this and other finishes. Tung oil 
is resistant to water, alcohol, acids, 
oils, and food residue. And the oil pro- 
vides a durable, elastic finish that de- 
velops a good sheen as new coats are 
applied. 

O. J. Wiwchor, Border, Ont. 
Ice racing? 

I'd like to add a comment to the con- 
tinuing debate about which automo- 
tive design leads to better handling, 
rear or front drive. I think rear-drive 
cars are safer on an icy surface. 
When the rear wheels on a front-drive 
car slide sideways, there's no way to 
straighten them out. In a rear-drive 
car, all that's necessary is to take your 
foot off the gas pedal, and the car will 
respond by straightening itself out. 
Richard M. Small, Rochester, N.Y. 

Jack Keebler replies: "One test of which 
type of car performs better on an icy 
surface has already been performed 



over and over: ice racing. There must 
be something to front drive because so 
many racers win in front-drive cars. 
According to one engineer I spoke with 
at Saab, before four-wheel-drive pas- 
senger sedans dominated the ice-racing 
circuit, front-drives where the undis- 
puted champs." 

Dualing printer stands 

Here's a printer stand that's even 
cheaper than Terry Foster's ["RTB," 
March]: Visit an office supply store, 
and buy a letter tray large enough to 
set your printer on if the tray is up- 
side down. A letter tray has an open- 
ing on the side. Place your tractor-feed 
paper on a table, and set the letter 
tray upside down over the paper with 
the open side to the back. Set your 
printer on the tray. Total cost: a few 
bucks. 

Mike McCracken 
Ft. Collins, Colo. 

Inventors, beware! 

Your readers should be aware of or- 
ganizations in the U.S. that prey on 
the vulnerabilities of inventors. Typ- 
ically, the inventor pays these compa- 
nies from $200 to $600 for an initial 
evaluation, which is rarely valid and 
nearly always favorable. Then the 
company offers to proceed with devel- 
opment for $3,000 to $5,000 or more. 
After the second payment is received, 
little is usually done. A letter in this 
column several years ago about our 
service generated many inquiries. Our 
nonprofit service center affordably 
evaluates the commercial feasibility 
of inventions and new product ideas. 

Debra Knox, Program Manager 
Wisconsin Innovation Service Center 
402 McCutchan, Univ. of Wisconsin 
Whitewater, Wis. 53190 

Jolly good heating 

As a guest of the U.S. Air Force in 
England, I saw a gas central-heat/ 
water-heater combination that made 
sense. The water heater was located 
upstairs, approximately over the cen- 
tral heater. A heat-exchanger coil 
inside the water heater had coils 
running down to the collector in the 
flue. The working fluid was ordinary 
water, and the heat exchanger could 
be drained in the summer when an 
electrical element would take over. Is 
there such a thing on this side of the 
pond? 

J. W. Gregory, Sacramento, Calif. 
Can anyone help reader Gregory? 
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No w! Get a V8 Chevy 
for $ 147 less than a Ford six.* 

You read that right. Now you can get a special Chevy C10 Work-Ready Pickup with 
5.0 Liter V8 for less money than a Ford in-line six. And the difference is even greater 
when you price V8 to V8: $688* less for Chevy versus Ford. And you see those 
options called out below? Buy a specially equipped Chevy C10 with available 5.0 Liter 
V8 and you get 'em all at no extra cost— up to $667 worth of options at no extra cost** 

See your Chevy dealer now about a Work-Ready Chevy. Jqw-^I 
And instead of giving Ford all that extra money for a V8, *^^m^tf^W^ 
keep it where it belongs. Right in your pocket. /^^^■j^a 

•Based on a comparison of Manufacturers' Suggested Retail Prices for special Chevrolet Work-Ready and Ford base half- ton 
pickups. Levels of equipment will vary. 

** Based on Manufacturers' Suggested Retail Prices of Work-Ready option package versus options purchased separately, 
t Based on a comparison of M.S.R.R for special Work-Ready and Ford base half-ton pickup with available V8. 



Full gage package. 



Powerful 5.0 Liter V8- 
America's most popu- 
lar truck V8. 



The extra power of a 
Delco heavy-duty 
battery. 



Plus standard double- 
wall protection where 
you need it most: back 
where you pile in the 
work. (Fleetside mod- 
els only.) 



Below Eyeline stainless 
steel mirrors. 



■i 
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The long-lasting trac- 
tion of steel-belted 
all-season P205/75R -15 
radials. 



Standard double walls 
of steel in the hood, 
doors, fenders and cab. 



The added value of 
power brakes. 



The smooth ride and 
handling of standard 
girder-beam indepen- 
dent front suspension. 



The working advantage 
of a 4-speed manual 
or 4-speed manual 
with overdrive. 
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Science Newsfront 



By ARTHUR FISHER 




Hybrid rescue vehicle 

The artist's renderings above show the 
preliminary design of a remarkable 
new concept in rescue equipment: a 
vehicle that combines air-cushion tech- 
nology and conventional propulsion. 
Essentially a high-tech fire truck, it 
will float over difficult and inaccessi- 
ble terrain to reach aircraft that have 
crashed away from the runway, extin- 
guish any fires, and rescue crash vic- 
tims trapped aboard the plane. 

The rescue vehicle is being devel- 
oped by the U.S. Air Force's Aeronau- 
tical Systems Division at Wright-Pat- 
terson Air Force Base, in Ohio. Ran- 
dall Brown, of the Flight Dynamics 



Laboratory there, is program manager 
for the first phase of the design. He 
explains that a rescue vehicle with air- 
cushion capability is needed by the Air 
Force because 65 percent of military 
aircraft accidents happen off hard- 
surfaced locations: The vehicle may 
have to get over icy, rocky, uneven, or 
soft ground — or ground pocked with 
bomb craters — to reach a crash. But 
the vehicle will use wheels (as shown 
in the painting immediately above) to 
move over hard pavement. And the 
wheels will remain on the ground 
even while the air cushions are de- 
ployed, for steering and propulsion. 

The unique vehicle will have a 50- 
foot rescue boom (shown in the paint- 



ing, top) and an area for treating in- 
jured personnel. 

See-through holograms 

Japan's Dai Nippon Printing Co. has 
achieved what it claims is the world's 
first transparent hologram suitable for 
mass production. The method allows 
holographic images to be overlaid on 
printed materials without concealing 
them, or on transparent materials 
such as glass, creating a floating ho- 
lographic image in front of whatever 
can be seen behind the glass. 

In the example shown below, the 
purchaser of the bottle would have an 
unobstructed view of a decidedly un- 
oriental beverage — cognac. 

Plastic optical switches 

Potentially one of the most important 
stories to come out of last April's 
American Chemical Society meeting 
in New York involves materials that 
have entranced scientists for years, 
plastics called polydiacetylenes. Dr. 
Mrinal Thakur, leader of a team of re- 
searchers at GTE Laboratories in Wal- 
tham, Mass., announced that they had 
created thin films of virtually defect- 
free crystals of the polymer. The struc- 
tures, he said, could one day become 
the first ultrafast optical switches, 
doing the jobs now performed by much 
slower and clumsier microelectronic 
devices. Among the payoffs likely: flat- 
screen TVs with better pictures; a 
thousandfold increase in the number 
of messages that can be carried by op- 
tical fibers; and faster and cheaper 
communications among computers. 

"With optical communications to- 
day," Thakur said, "the light message 
travels along an optical fiber until the 
message must be switched, say from 
trunk lines to individual telephones. 

Continued 

Transparent hologram floats on glass. 
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Now, brand name flavor — low, low price! 
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The generic priced cigarette 
that puts flavor first! 




c Philip Morris Inc. 1986 



SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 



Mfr. suggested retail price. Not available in all areas. 

12 mg "tar," 0.9 mg nicotine av. per cigarette by FTC method. 
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Science Newsfront Continued 




Man-powered aircraft designed by MIT and the Smithsonian Institution will try to set a distance record of 69 miles. 



At this point, the message must be 
converted into an electrical signal, 
switched by a microelectronic device, 
and, if it is to be returned to an opti- 
cal fiber, reconverted from an electri- 
cal signal to light. This slows down 
the process, limits what you can do, 
and costs money." But with an optical 
switcher, said Thakur, "the light goes 
directly. It doesn't have to be converted 
to electricity." 

Unfortunately, optical switches don't 
exist. None of the candidate materi- 
als for such switches can be turned 
on and off fast enough. But the poly- 
mers Thakur is investigating do have 
the right properties: The problem until 
now has been the inability to produce 
crystals of the right size and shape. 

Now, says Thakur, production of the 
experimental thin films must be opti- 
mized, and ways found to impose use- 
ful structures — similar to those that 
make up integrated electronic circuits 
— on the crystals. He estimates that 
it will take about two years to dem- 
onstrate prototype switchers, and 
about five years before they are pro- 
duced commercially. 

Longest human-powered flight? 

Daedalus, a mythical Greek architect 
and inventor, was the first mortal to 
fly — and fly under his own power. Ac- 
cording to legend, he fell foul of King 
Minos of Crete after building that 
irascible monarch's labyrinth. To es- 
cape royal wrath, he fashioned wings 
of leather and feathers and flew safely 
to freedom in Sicily, flapping all the 
way. Daedalus means, in Greek, some- 
thing like "cunning worker." 

Today, some other cunning workers 
are planning a modern recreation of 
Daedalus's exploit with the craft pic- 
tured above, named, unsurprisingly, 
Daedalus. Last April, a group drawn 



from the Department of Aeronautics 
and Astronautics of the Massachusetts 
Institute of Technology and the Na- 
tional Air and Space Museum of the 
Smithsonian Institution, in Wash- 
ington, D.C., concluded a one-year, 
$74,000 feasibility study for a pro- 
posed 69-mile flight from Crete to the 
Greek mainland, powered solely by 
one man's efforts. The result: Go! 

"We have concluded," the group's re- 
port states, "that such a flight is tech- 
nically, physiologically, meteorologi- 
cally, and logistically feasible, and that 
it would have important benefits in 
terms of education, research, and in- 
creased cultural awareness." Their op- 
timism is based in part on research 
conducted at MIT and elsewhere, and 
on the experience of MIT engineers 
with five previous man-powered air- 
craft, including the Chrysalis and 
Monarch B, which won the Kremer 
World Speed Competition. For exam- 
ple, the MIT-based technical team de- 
veloped an airfoil with 30 percent less 
drag than that of any previous man- 
powered plane, and designed and built 
an all-composite, advanced graphite- 
epoxy wing spar. Volunteers submit- 
ted to experiments at Yale University 
School of Medicine that showed a pilot 
could sustain four hours of pedaling 
at the required power level of three 
watts per kilogram of body weight. 
That translates into 0.27 horsepower 
for a 150-pound person — a lower power 
requirement than for any earlier hu- 
man-powered craft. Flying at a speed 
of about 17 mph, the pilot should be 
able to make the crossing of 69 miles, 
even though that is more than three 
times the world distance record set by 
the Gossamer Albatross when it crossed 
the English Channel in 1979. 

In its present concept, Daedalus will 
have a wingspan of 102 feet and weigh 
about 70 pounds. The pilot will as- 



sume a semi-reclining position, pump- 
ing pedals to turn the propeller. 

The next phase of the Daedalus proj- 
ect will be the design and construc- 
tion of a prototype aircraft and testing 
in the United States. This second 
phase will cost about $195,000, with 
Anheuser-Busch contributing $99,000 
as a sponsor. The prototype will be 
called the Michelob Light Eagle. 

Phase HI will be the construction 
of the actual Daedalus aircraft and the 
record attempt from Crete to the Greek 
mainland. Optimal weather conditions 
for the flight occur in March, April, 
or September, so the earliest possible 
flight date is the spring of 1987. 

Acid rain update 

A three-year study by the National 
Research Council of the National 
Academy of Sciences concludes that 
there is a causal relationship between 
sulfur emissions generated by burn- 
ing fossil fuels and the later acidifica- 
tion of sensitive lakes and streams, 
through the mechanism of acid rain, 
in the northeastern United States, and 
that the increased acidity was associ- 
ated with declines in fish populations. 
But the report also notes that the ex- 
tent of changes has been widely vari- 
able across the region. 

What's the question? 

The answer is 1.26 xlO 29 . Give up? 
The question is, How many helium 
atoms does it take to fill the Good- 
year blimp? Three high school stu- 
dents and their teachers won free trips 
to Florida — and a blimp ride — by get- 
ting the right answer in a national 
contest sponsored by Chem Matters, 
published for high school chemistry 
students by the American Chemistry 
Society and Du Pont Co. DD 
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Automotive News front 



By DAN McCOSH 

Detroit Editor 




DRAWING 8V RUSSEU VON SAUERS 



1989 Thunderbird will feature rear-wheel drive and a supercharged 3.8-liter V6. 



The real T-bird stands up 

Among the cars on the distant hori- 
zon, Ford's 1989 Thunderbird stands 
out as one of those rare evolutionary 
leaps — an all-new car conceived to 
follow the demographic shift as Yup- 
pies become Muppies (that's middle- 
aged .. . ). A new chassis with a 
113-inch wheelbase — some eight 
inches longer than that of the current 
'Bird — is camouflaged by short over- 
hangs. Styling is strongly influenced 
by the six-series BMWs. 

It now appears that the new Thun- 
derbird will retain rear-wheel drive, 
one of the few cars in Ford's future 
lineup to do so. Power will likely 
be supplied by a 3.8-liter V6. A su- 
percharger option promises higher 
torque at low rpms than current 
turbochargers. 

Ford insiders say they have been un- 
happy with the unflattering spy pho- 
tos of the Thunderbird, which show a 
mule with a welded-on rear section. 
Our artist's rendering, based on ac- 



tual design studies, is a fairer view of 
the car. 

But you won't have to wait two years 
to see some changes in the Thunder- 
bird line. For 1987, a special turbo ver- 
sion benefits from some restyling, 
while a special edition with a five-liter 
V8 also is being considered. 

Further evidence that the gas cri- 
sis is ending: Ford's 3.8-liter V6 will 
be offered late in the 1987 model year 
as an option on Taurus/Sable, along 
with a special handling package. 

Lotus Corvette is coming 

Amidst rumors that the Corvette will 
be first to benefit from General Mo- 
tors' recent acquisition of Lotus Group 
(see "No-Springs, No-Shocks Suspen- 
sion," this issue) comes the story that 
GM engineers are trying to stuff the 
400-horsepower, light-alloy V8 origi- 
nally developed for the Lotus Etna 
into the current Corvette. 

At this point, however, it doesn't ap- 
pear the chassis will take the strain. 



That means the ultimate goal pursued 
by Corvette engineers — having the 
world's fastest production sports car — 
will likely have to wait until the next- 
generation chassis. As Porsche has 
just raised the ante to over 190 mph 
with its limited-edition 959, that'll be 
no small feat. 

Plastic Genesis 

Chrysler officially confirms that its 
previously reported Genesis project is 
underway. Genesis is an attempt at 
developing a low-cost, high-volume all- 
composite car. 

Plans call for about 120,000 cars per 
year, built at an anticipated saving of 
roughly half the cost of an all-steel 
vehicle. A long-range think-tank proj- 
ect, paralleling similar research un- 
derway at General Motors, Genesis 
could produce the generation of small 
cars that will follow the current "Lib- 
erty" project. 

Liberty, meanwhile, has evolved into 
a conventional steel mini-van and 
sedan, say insiders, and production is 
scheduled for the 1989 model year. 

Chrysler's small-car plans have been 
complicated by its overseas affiliations. 
Most important is a joint venture with 
Japan's Mitsubishi. Called Diamond- 
Star, the company will build a small 
car in Illinois to be shared by both 
companies. Insiders now say the car, 
due in 1989, will be yet another mini, 
with a wheelbase in the 85-inch range. 
Radically styled, it is a major depar- 
ture from the current generation 
Omni/Horizon. 

No rest at Honda 

You might think a company that's just 
built its first luxury car might stop 
for a breather. But not Honda. Its new 
Acura Legend pushes the price of a 
Honda past the $20,000 mark, right 
into the midst of the hard-fought 
Eurocar market. Now Honda is plan- 
ning a new generation of small cars 
that may reestablish the company in 
the bargain basement as well. 

Honda's California research opera- 
tions have been running tests on the 
Today, a 500-cc mini-car launched last 
fall in Japan. But the Today isn't quite 
the package Honda would like for U.S. 
roads, says Nobuhiko Kawamoto, head 
of Honda research and development 
in Japan. 

"Our philosophy for that type of car 
is 'minimum car, maximum people,' " 
says Kawamoto. "Picture a box just 
big enough to surround the occupants 
— that is the ultimate." 

If Today isn't coming tomorrow, what 
Continued 
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WE LATEST WORD IN RADAR DETECTION IS 
THE MICRO EYE EXPRESS-LR 



Latest, because the MICRO EYE EXPRESS LONG RANGE is 
a dual superheterodyne radar detector like no other. It 
represents the first superheterodyne radar detector to 
integrate computer based signal processing with 
superheterodyne circuitry for extra long range 
superheterodyne sensitivity and increased selectivity. Leave it 
to BEL — the largest manufacturer of radar detectors to once 
again pioneer superior technology in a radar detector. 

TECHNOLOGY BRINGS OUT THE BEST 
You don t need to understand the technology behind the 
EXPRESS-LR to know what it delivers — confidence on the 
road. Over hills, around corners, or on the straightaway, the 
EXPRESS-LR detects both X and K Band radar with a 
systematic audio and visual alert warning you to the presence 
of police radar. Whether pulsed, moving, or triggered, the 
EXPRESS-LR reacts reminding you to slow down. 

SENSITIVITY TIMES TWO 
The MICRO EYE EXPRESS contains both Radar Signal 
Discrimination and a LO/LR Filter Switch. RSD (exclusive to 
the B.E.L-Tronics line of radar detectors) reduces X Band to 
an optimal level for urban/suburban driving. This mode 
instantly analyzes all incoming signals and processes only 
those that are true signals (police radar). The Filter Switch has 
been designed to virtually eliminate annoying false alarms 
caused by microwave relay stations, automatic door openers, 
and weather radar. The use of both the RSD and Filter Switch 
together will give you the ultimate in selectivity, without 
reducing the sensitivity of the MICRO EYE EXPRESS-LR. 



HIGH PERFORMANCE 

The MICRO EYE EXPRESS-LR is the most technically 
advanced radar warning system you can buy. The unit comes 
complete with all the accessories needed for quick and easy 
installation, a full one year warranty, and the integrity of a 
company with 19 years of microwave electronics expertise. 
The MICRO EYE EXPRESS-LR is truly your final touch to full 
driving confidence. 

30 DAY TRIAL OFFER 

You can order yours today by calling this toll-free number, and 
if not completely satisfied with your MICRO EYE 
EXPRESS-LR, simply return the unit within 30 days for a full 
refund (mail order only). 



MICRO EYE EXPRESS-LR 

$299.95 

Call toll-free 1-800-341-1401 
In New York 1-800-845-4525 
In Canada 1-800-268-3994 

(NY residents add applicable tax. i 

Price higher in Canada} . 

Please allow an additional 15 days i 

when paying by personal or l 
company check 



FULL ONE YEAR 
WARRANTY ON 
PARTS AND LABOR. 

B.E.L-TRONICS Limited 
International Head Office 

2422 Dunwm Drive. 
Mississauga. Ont . Canada 
L5L W 

In U.S. 
20 Centre Drive 
Orchard Park. NY 14127 



Model 844s 



BS& )) B.E.L-TRONICS LIMITED The Radar Detector Innovators 



900 PS 



Automotive Newsfront Continued 




Today won't be imported here, but it 
shows the direction of the next low-cost 

is? Hint: Honda is planning a new 
generation of its sporty, ultra-small 
City next year. So far, the City is 
sold only in Japan. The original City 
wasn't designed to be adapted to the 
U.S. market, says Kawamoto. Don't ex- 
pect Honda to make that mistake for 
the next generation. 

Justy: not just another mini 

Honda's interest in reviving the inex- 
pensive small car is shared by other 
importers. Technically, the most 
interesting approach is being pursued 
by Subaru — now getting ready to 
launch a new Justy mini-car this fall 
in Japan. 

The Subaru entry will likely beat 
General Motors and Ford to the mar- 
ket with the first modern continu- 
ously-variable transmission (CVT). 
Justy will have a metal belt riding on 
two variable-ratio pulleys to provide 
gear reduction. An electronically con- 
trolled clutch, of a magnetic powder- 
metal design, allows the car to come 
to a complete stop. 

Both Ford and GM have been try- 



Honda. A box just big enough to hold 
four people is the designer's goal. 

ing to develop a working CVT but 
have been plagued with durability 
problems. Subaru claims to have 
solved them. 

Far-Eastern Ford 

Mazda has a big part to play in the 
return of the Ford mini. The Hiro- 
shima-based auto maker recently 
completed design work on the Ford 
Festiva. Its front-wheel drive and 
90-inch wheelbase put it in the same 
class as the Fiesta, which was sold 
briefly in the U.S., though its design 
is more modern. Engine choices in- 
clude 1.1- and 1.3-liter fours. Suspen- 
sion is typical, with struts up front 
and a torsion beam axle at the rear. 

Mazda-built Festivas will be sold in 
Japan under the Ford brand name. 
Then in 1987, Ford will import Fes- 
tivas built by Korea's Kia for the 
American market. 

More four-wheel steering 

Honda reveals some details of its re- 
search in four-wheel steering, a tech- 




Ford Festiva: Mazda designed the car, 
and will build and sell it as a Ford in 



Japan. Korea's Kia will build Festivas 
for sale in the U.S. starting in 1987. 



nology currently under development 
by several Japanese manufacturers 
IPS, Feb.l. 

Honda claims the desired response 
at the rear wheels — steering opposite 
to the front wheels at low speed, then 
steering in the same direction as 
the front at higher speeds — can be 
achieved via a simple mechanical 
mechanism. Honda's linkage equates 
small steering angles with high speed, 
and sharper turns with lower speeds. 
So as the wheel is turned, the rear 
wheels steer briefly in one direction, 
then reverse themselves as the wheel 
is turned more sharply. 

Honda's work is still more evidence 
that four-wheel steering is getting se- 
rious attention. Latest on the domes- 
tic front is a report that Pontiac is 
investigating a rear-steering 6000STE. 

Wagons, ho 

Probably the biggest new-car program 
the world has ever seen, the General 
Motors' GM10 project will provide 
front-drive replacements for the vin- 
tage G-specials (Monte Carlo, Grand 
Prix, Cutlass, and Regal), as well as 
for the current mid-size front-drives 
(Celebrity, 6000, Ciera, and Century). 

But something may be missing 
when the GMlOs roll out in 1988: a 
station wagon. Industry reports are 
that plans for a new mid-size wagon 
have been dropped, in part because of 
consumers' infatuation with mini- 
vans. Word is that Chevrolet and Pon- 
tiac will introduce front-wheel-drive 
minis in 1989; Buick may follow with 
a van-wagon similar to the Pontiac 
Trans Sport show car. 

Skeletons out of the closet 

As tooling orders go out, a clearer pic- 
ture begins to emerge of the 1990 Fire- 
bird and Camaro. Industry newspaper 
Metalworking News reports that the 
cars will use a steel skeleton frame 
similar to that of the Fiero, though it 
will be simpler with fewer stampings. 
Aluminum was considered but rejected 
due to the short lead time between 
now and the car's introduction. 

Body panels will be plastic. At this 
point, both injection-molded urethane 
and thermoplastic are still in the run- 
ning. Doors will be similar to those of 
the Corvette, with both inner and 
outer panels made of plastic. 

V8 lovers will mourn, but it looks 
as though the top engine for the 
front-drives will be a 3.2-liter V6. DH 

Contributors: Jack Keebler, Tom Wilkinson (New 
York): Kevin Radley (Japan); Jim Schefier(West 
Coast); David Scott (Europe) 
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THE COLOR OF 

LIFE 



ANNOUNCING THE MOST ACCURATE, REALISTIC COLOR IN PRINT FILM. 




NEW KODACOLOR VR-G FILM 
THE COLOR OF LIFE 



Electronics Newsfront 

By WILLIAM J. HAWKINS 




Sight and sound: Luma's video telephone lets you see who you're talking to. 
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Video telephone 

"Can you hear me?" Of course I 
could. The voice from the speaker phone 
was clear and crisp — nothing unusual 
about the California-to-New York 
phone call. But then I heard a short 
burst of tones. "How's that?" queried 
the voice again. "Can you see me?" 

See him? I was talking to Walter 
Rasmussen, a technician at Luma 
Telecom (3350 Scott Blvd., Santa 
Clara, Calif. 950541. But as we spoke, 
we sent still "snapshot" pictures of 
each other using the Luma: a desk- 
top telephone that's equipped with a 
camera and three-inch black-and- 
white viewing screen. 

"It's designed to replace a business 
telephone," Luma's vice president, Roy 
L. Elkins, told me in my New York of- 



fice. "It takes about the same desk 
space | under 12 inches square I, uses 
the same phone line, and has auto- 
matic dialing, automatic redialing, 
and built-in speaker-phone features. 
But with the Luma you can send and 
receive images." He reached over my 
shoulder and pressed the "size" but- 
ton on the keyboard. The freeze-frame 
photo of Rasmussen appeared on half 
the screen instead of full size as it was 
earlier, and the other half of the screen 
contained my "live" image. 

"Pick your best pose," said Elkins, 
"and press the 'send' button." I did. 
My image, seen by the Luma's front- 
mounted vidicon camera, was con- 
verted to digital information (see 
drawing) and sent like computer data 
over the phone line via a built-in high- 
speed (7,000 bits per second) modem. 



At the other end, the data were reas- 
sembled into a picture, and in about 
three seconds a voice chuckled: "You 
need a shave." 

Picture quality is fair (70 pixels per 
inch, 16 shades of gray), sufficient for 
recognizing people — and things. 
"Luma is a communication device," 
said Elkins. "Engineers won't have to 
describe a part to an electronics dealer, 
for instance. They can show him." 

While Elkins admits that the Luma 
uses the basic technology of other 
video-phone systems, its miniaturized 
components and special microproces- 
sors cut size and cost. Price of the 
Luma is $1,500, about a quarter of the 
cost of other systems. 

Night sight 

"On the left is what a pilot would see 
using conventional light-amplification 
techniques," said Thomas Kaminski 
of Northrop (2301 W. 120th St., Haw- 
thorne, Calif. 90250). I stared at the 
split-screen image on the TV screen. 
I couldn't see anything but an occa- 
sional flicker of light. "On the right," 
he continued, "is what he'd see under 
the same conditions but using our 
focal plane array device." The image 
on the right was clearly that of a 
fighter aircraft. 

Northrop's focal plane array is an 
experimental semiconductor chip that 
"sees" by detecting the amount of in- 
frared light — heat — radiated from an 
object. "It doesn't need a light source," 
said Kaminski, "so a pilot can see at 
night." Crammed into the '/t-inch pack- 
age are 16,384 separate detectors. 
"They convert the heat energy into an 
image that is shown on a cockpit TV 
monitor," he added. "In tests aboard 
a Navy F-14 Tomcat, the focal plane 
array let a pilot see up to ten miles 
away in total darkness." 

Kaminski claims that the device is 
smaller and creates a much sharper 

Continued 



Tweezers hold focal plane array in 
front of a long-range video camera. 
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STURM, RUG Eli & Company, Inc. 



Our direction 

is towards perfection . . . " 



Today, with so much going on 
around us we have a tendency to 
forget about the simple pleasures 
that can be derived from the hunt- 
ing and shooting sports, especially 
as they were enjoyed by the genera- 
tions that preceded us. Their good 
fortune was to live in a less complex 
society, one where hunting to put 
meat on the table was a way of life. 
Their society was also one in which 
the marksman was admired and a 
county fair wasn't a county fair 
without an exhibition shooter. 
Although we cannot recreate those 
past times we can look to the future 
of the hunting and shooting sports 
in the United States optimistically 
and with great enthusiasm. 

Ruger's basic business has always 
been the design and production of 
quality firearms. To assure our 
customers of a superior product, 
every firearm manufactured by us is 



proof tested for strength, durability 
and fired for accuracy. Literally, 
millions of rounds of ammunition 
are fired on Ruger ranges annually 
in the development and testing of 
our products. 

Any manufacturer who rests on 
past accomplishments will not 
survive in the competitive market- 
place that exists today. We are 
striving to improve not only our 
manufacturing methodology, but 
also to pass along technological 
improvements that benefit our 
customers both in performance 
and value. 

Ruger products are stocked and 
sold by thousands of retailers in the 
United States and in many foreign 
countries. A large percentage of 
Ruger sporting arms are sold 
through the specialty gun dealer 
who provides expertise and "per- 
sonal service" in the day-to-day 




business of meeting the require- 
ments of the hunting, shooting and 
law enforcement communities. To 
experience the genuine pleasure 



that comes from handling fine 
quality Ruger firearms, visit and 
support your independent stocking 
gun dealer. 



RUGER 



NEW PRODUCT DEVELOPMENT 




Scope not included. 



Super Redhawk 



RUGER SUPER REDHAWK " REVOLVER AND P-85 " AUTOMATIC PISTOL 



Ruger has introduced over twenty 
new products or product improve- 
ments in the last two decades. In 
addition there are several new guns 
in various stages of development — 
two of which are planned for intro- 
duction in late 1986. 

These exciting new handguns are 
the large frame Super Redhawk 



double-action revolver chambered 
for the .44 Magnum cartridge and 
the Ruger P-85, 9mm double-action 
automatic pistol. The company's 
objective is to continue to introduce 
new products to meet the ever- 
changing needs of the hunting and 
shooting public. 




P-85 Semi-Automatic Pistol 



HUGEM VPIOO NEW DOUBLE-ACTION REVOLVER 
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iU UEH GPIOO 

Double-Action Revolver 

Cat. .357 Magnum 



Designed as the ultimate .357 
Magnum for police and personal 
defense use, the new GP-100 incor- 
porates a number of important new 
features and improvements (patents 
pending), and offers a greater degree 
of accuracy, strength, reliability, 
and effectiveness than ever before 
realized in any double-action 
revolver. 



The unique GP-100 design in- 
cludes a heavy, solid frame, rugged 
.357 Magnum cylinder, and cush- 
ioned grip panels which are anatom- 
ically designed to fit the hands of the 
majority of shooters. The inter- 
changeable front sight system allows 
the installation of sights of various 
styles, heights and colors. A full 
length ejector rod shroud helps to 



achieve the slight muzzle-heavy 
balance considered desirable for 
rapid double-action firing. Barrels 
are constructed with a wide top rib, 
longitudinally serrated to present a 
glare-free surface. 

The GP-100 revolver serves 
eminently to confirm Ruger leader- 
ship in modern firearms design and 
manufacture. 





The grip portion of the Ruger GP-100 revolver 
unlike the conventional skeleton type grip 
frame has been designed to incorporate a 
variety of functions. It houses the mainspring 
seat, trigger guard latch, and grip panel loca- 
tor. The design of this unique frame extension 
also permits the installation of customized 
wrap-around grip panels in a variety of shapes 
and sizes to suit the tastes of the individual 
owner. 



The Ruger cylinder locking system represents a 
successful mechanical engineering solution to 
the problem of positive cylinder locking. The 
Ruger cylinder is locked to the frame by a 
strong pilot bearing at the rear of the cylinder, 
and by a sturdy locking bolt at the front of the 
crane which engages a matching slot at the 
front of the frame. 



The Ruger concept of integral subassemblies 
and simple takedown has been proven in 
previous Ruger designs, and is now brought to 
perfection. The Ruger GP-100 revolver can be 
field-stripped to its basic subassemblies in a 
matter of seconds, without the use of special 
tools allowing the user to clean and maintain 
the revolver in the field quickly and with 
great ease. 




KUGEK THE NAME 





Scope not included. 



RUGER 77/22 *" RIMFIRE BOLT-ACTION RIFLE 



The new Ruger .22 rimfire bolt- 
action is conceived as an elegant 
small game and target rifle. Unique 
new 3-position safety offers a new 
dimension in security. 



Ruger 10-shot rotary magazine 
provides smooth feeding. Receiver 
with integral scope bases accommo- 
date Ruger rings. 




RUGER 10/22® AUTOLOADING CARBINE 



The Ruger 10/22 offers lightweight, 
short overall length, and mechanical 
dependability. A 10-shot rotary 
magazine handles .22 rimfire car- 
tridges. The reliable Ruger 10/22 



is an excellent choice for small game 
hunters, target practice or begin- 
ning shooters. Standard model or 
Deluxe Sporter offered. 




RUGER® "RED LABEL" OVER & UNDER SHOTGUNS 



A precision-engineered and manu- 
factured shotgun of exceptional 
value and quality. Excellent balance 
and superb swing provide superior 



over and under performance. Of- 
fered with 3" chambers in 12 and 20 
gauge with 26" or 28" barrels in 
standard choke combinations. 



RUGER® BIS LEY SINGLE-ACTION REVOLVERS 



The first Bisleys were used by com- 
petitive target shooters at the 
British National Rifle Association 
matches held in Bisley, England in 
the 1890's. The Ruger Bisleys are 




offered in two frame sizes cham- 
bered for a variety of handgun 
cartridges and with or without 
fluted cylinders and roll engraving 




RUGER OLD ARMY® CAP AND BALL REVOLVER 



Experienced muzzle loading shoot- 
ers who have tested and used the 
Ruger Old Army revolver have been 
lavish in their praise of this fine cap 
and ball handgun, one of the finest 



percussion revolvers ever made. 
Available in blued finish or corrosion 
resistant stainless steel. Caliber: 
.44 Bore. 



atorial 



STANDS FOR QUALITY 



NEW 





RUGER XGI™ SEMI-AUTOMATIC RIFLE 



The Ruger XCI retains the essentials 
of the Garand design, proven in U.S. 
service rifles, but it is much im- 
proved in strength and durability. It 



is a practical sporting rifle designed 
to withstand rough treatment with 
minimal maintenance. Chambered 
for .308 and .243 Win. cartridges. 




Scope not included. 



The Ruger semi- 
automatic rifles 
are chambered 
for world- famous 
hunting cartridges. 



"1 



Stainless Steel Model. 



RUGER MIN1-14 " AND RANCH RIFLE* 



The Mini-14 and Ruger Ranch Rifle 
are rugged, easy handling and 
lightweight. The Ranch Rifle, a 
powerful sporting auto-loader is 
designed for use with telescopic 



sights. Available in full, and compact 
folding stock models, which are 
ideal for camping and boating. 
Offered in blued alloy and stainless 
steel. Caliber: .223 Rem. 



ZXftttL .243 Win. JOS Win. 




RUGER* NARK D AUTOMATIC PISTOLS 



The new Ruger Mark II semi- 
automatic is basically a refinement 
of the original Ruger Standard and 
Mark I Target pistols, over one 
million of which have been pro- 



duced. Offered in standard, target 
and bull barrel models in a variety of 
barrel lengths. Blued finish or 
stainless steel. Caliber: .22 Long 
Rifle. 



RUGER REDRAWS® DOUBLE-ACTION REVOLVERS 



Knowledgeable sportsmen reaching 
for perfection in a big bore handgun 
will find the Redhawk demonstrates 
its superiority whether silhouette 
shooting or big game hunting. 



Scope sight models incorporate 
bases for Ruger rings. Blued finish 
or stainless steel. Calibers: .41 Mag., 
and .44 Mag. 
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RUGER M-77® BOLT-ACTION RIFLE 



Prized as a trophy rifle, this versatile 
bolt-action is used to hunt all sizes 
and species of game. Receivers 
incorporate integral scope bases that 



accommodate Ruger rings. Available 
in both magnum and short actions 
in calibers ranging from .22-250 to 
.458 Mag. 




RUGER M-77® INTERNATIONAL BOLT-ACTION RIFLE 



This high performance sporting rifle 
has a full-length, high grade Ameri- 
can walnut stock. Short 18Vz" 
barrel, open sights, and Ruger scope 



mounting system are features. 
Calibers: (short action) .22-250, 
.250-3000, .243 and .308 Win., (long 
action) .30-06, .270. 




RUGER M-77® ULTRA LIGHT BOLT-ACTION RIFLE 



New 6 pound big game rifle in both 
long and short action versions, with 
integral base receiver and 1" Ruger 
scope rings. Calibers: (long action) 



.270,30-06, .257 (all with 20" 
barrels): and (short action) .22-250, 
.243, .250-3000, .308 (all with 20" 
barrels). 




RUGER SUPER SINGLE-SB® & SINGLE-SIX,® 32 MR REVOLVERS 



The Ruger Single-Six was intro- 
duced over three decades ago and 
remains one of the most coveted 
single-actions. The patented Ruger 
transfer-bar ignition mechanism 
and other refinements have been 
features of New Models since 1973. 



Originally chambered for the .22 
Long Rifle rimfire, the Single-Six is 
now offered in the new .32 H&R 
Magnum cartridge, a hard-hitting 
small game, varmint and target 
load. 



Copyrighted material 



NUMBER 1 GUN MAKER 




RUGER* NO. 1 LIGHT, MEDIUM SPORTER, k NO. 1 TROPICAL RIFLES 



Considered by many to be the 
ultimate development of a single 
shot rifle, the classic No. 1 tests the 
skill of the dedicated big-game 
hunter. Alexander Henry style 



forearm, adjustable folding leaf rear 
sight, gold bead front sight. Avail- 
able in a range of calibers, barrel 
lengths and weights. 




RUGER® NO. 1 STANDARD AND SPECIAL VARMINTER RIFLES 



Standard model has a medium 26" 
barrel, semi-beavertail forearm, 
quarter rib with 1" Ruger rings. 
Varmint model with heavy 24" 



barrel, semi-beavertail forearm is 
tapped for target scope blocks, with 
1" scope rings. Available in a variety 
of sporting and varmint calibers. 




RUGER® NO. 1 INTERNATIONAL RIFLE 



Lightweight 20" barrel. Full length 
forearm, adjustable folding leaf rear 
sight mounted on quarter rib with 
ramp front sight base and dovetail 



type gold bead front sight. Calibers: 
.243 Win., .30-06, .270 Win., and 
7 x 57mm. Weight: Approx. 
7V4 pounds. 




RUGER BLACKHAWK® AND SUPER BLACKHAWK® REVOLVERS 



The massive Ruger New Model 
Blackhawk and Super Blackhawk 
revolvers have been expressly engi- 
neered for use with powerful mod- 
ern centerfire cartridges. They 
incorporate all the best features of 
the proven Ruger New Model center- 
fire single-action design, including 
the patented Ruger transfer-bar 



ignition mechanism. 

These revolvers provide the 
sportsman and competitive shooter 
with the capability to handle almost 
any situation in the field or on the 
range. Calibers: .30 Carbine, .38 
Special, .357 Mag., .41 Mag., .44 
Mag. and .45 Long Colt. 



Copyrighted n 




Stainless steel model. 
New Goncalo Alves grips. 



RUGER SECURITY-SIX % SERVICE-SIX * AND SPEED-SIX " REVOLVERS 



Stainless steel model. 



This series of Ruger double-action 
revolvers are reliable, durable, and 
perfectly mated to the .357 Mag. and 
.38 Special cartridges. 

Over one million of these revolv- 
ers have been made for use by 



sportsmen and the law enforcement 
community around the world. 
Available in blued steel and stainless 
steel, with 2W. 4" and 6" barrels, 
and a selection of Goncalo Alves 
wood and rubber grip panels. 




Southport, Connecticut 
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Newport, New Hampshire 



Printed in U.S.A. 
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All Ruger Firearms Are Designed and Manufactured in Ruger 
Factories in the United States of America. 



From a work force composed of a 
handful of individuals in 1949, 
Ruger now produces sporting guns 
in two manufacturing facilities 
located in Southport, Connecticut 
and Newport, New Hampshire, 
occupying more than 300,000 
square feet of space including our 
Pine Tree Castings division which is 
one of the ten largest producers of 
ferrous investment castings in the 
United States. All of our firearms are 
designed and manufactured in these 
two Ruger factories. 

Amazing as it may seem the per- 
sonal art of gunsmithing is practiced 
every work day by Ruger craftsmen 
in this modern, large scale indus- 
trial operation. There is a meticu- 
lous attention to detail in the 
hundreds of machining and polish- 
ing operations required to meet 
Ruger specifications for all metal 



E Entire contents copyright 19H6 by Sturm, Ruger and Company. Inc. 



parts. The Ruger factory in Newport 
is one of the few places left where 
stocks and forearms are individually 
hand checkered by artisans trained 
to render intricate designs on high 
quality American walnut. 

It has been the goal of the company 
since its inception to design and 
manufacture sporting guns of the 
highest quality, strength and relia- 
bility at a reasonable and fair price 
to the consumer. We continue to 
pursue that goal in the management 
of our business and in day-to-day 
manufacturing operations. 



ALL RUGER FIREARMS ARE DESIGNED AND MANUFACTURED IN RUGER FACTORIES IN THE UNITED STATES OF AMERICA BY 

STURM, RUGER & Company, Ine. 

35 Lacey Place, Southport, Connecticut 06490 

SEE ROGER FIREARMS A NO OBTAIN A FREE CATALOG FROM YOUR LOCAL DEALER FREE INSTRUCTION MANUALS 
FOR ALL RUGER FIREARMS ARE AVAILABLE ON REQUEST— PL EASE SF»ECIF V MODEL FOR WHCH VOU NEED A MANUAL 
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Electronics Newsfront Continued 



image than other infrared-detection 
systems. Unlike radar, which is detect- 
able by enemy aircraft, the focal plane 
device is passive. And where long- 
range video cameras are used for day- 
time viewing, Kaminski said, "The 
focal plane array gives a pilot identi- 
fication and recognition abilities on a 
twenty-four-hour basis and in any kind 
of weather." 

Quick looks 

• Texas Instruments' new TravelMate 
computer terminals include a 45-char- 
acter-per-second thermal printer, mo- 
dem, 16-line 80-column liquid-crystal 
display, and built-in communications 
software. Portable and desk-top ver- 
sions start at $995. 

• Zenith will soon introduce a digi- 
tal TV with built-in teletext decoder 
and optional printer. The price is not 
yet set. Generally, the picture quality 
from a digital TV is comparable with 
a high-quality conventional TV. But 
that could change. Purdue University 
has created an integrated circuit that 
could remove random noise (snow) and 
ghosting from a digitized picture. To 
do it, the chip holds and compares 




All-in-one terminal/printer is from TI. 

three successive images. Differences 
in the images — other than those cre- 
ated by scene changes — are removed. 
• Here come 8-mm movies: Prere- 
corded movies from Paramount and 
Embassy are now available on 8-mm 
video cassettes. Initially, the Para- 
mount movies will be distributed 
through Sony; Embassy's tapes will be 



sold through Kodak. The prerecorded 
cassettes could help 8-mm sales in the 
battle against VHS, but it will be a 
long war. According to a study done 
for the Electronic Industries Assn., one 
out of every three U.S. households al- 
ready owns a VCR, and 90 percent of 
those machines use the VHS format. 

• Dolby's new Spectral Recording 
module for professional recording stu- 
dios analyzes audio signals to apply 
just enough signal processing. Result: 
High-level transients are free of dis- 
tortion, and low-level noise is below 
the noise level of the studio's micro- 
phones. 

• Small squares in a rainbow of col- 
ors fill the video screen. To a human 
viewer, no pattern is apparent. But 
aim a color camera at the scene and 
process the image through a computer, 
and a snake appears in the colorful 
grasslike background. Purpose? Re- 
searchers at the University of Cali- 
fornia in Santa Barbara use the sys- 
tem to demonstrate the usefulness of 
color vision for inspecting computer 
chips. In Via second, the system can dis- 
criminate between semiconductor 
layers that differ in thickness by just 
120 billionths of an inch. EE 
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- New cars are built lighter 
*" to save gas So when you tow, 

you want added protection (or your car. 
Here are a few tips to follow: 

1. THE RIGHT HITCH. 
Hitches differ. The wrong one can cause body damage or 
tear out. U-Haul" Hitch World" provides the hitch to fit your 
towing needs, using top brands like Draw-Tite and Reese. 
Each hitch has a nationwide warranty, good as long as you 
own your tow vehicle. 

2. A TRANSMISSION COOLER. 

Towing with a downsized car causes heat 
build-up in the automatic transmission. 
That can burn the transmission s fluid and 
shorten its life. Hitch World selects and 
installs a transmission cooler, like Hayden, that extends 
the transmission s life by releasing the towing-caused heat. 

More for your 




3. A TOWING SUSPENSION. 

A standard suspension is basically made to carry passen- 
gers. Frequent trailer towing can reduce the life of your 
springs and shocks. Hitch World installs air lifts or air shocks 
that give your tow vehicle added frame support, and 
reduce suspension and tire wear. 




HITCH 
WORLDJ 



NOW SAVE UP TO $15 

This coupon is good for S5 ofl the price ol a hitch, a transmis- 
sion cooler, and a suspension system ($15 maximum discount, 
offer expires 12 31 86) It's all at your nearest U-Haul Center 
Look in the White Pages under U-Haul Write for a FREE HITCH 
GUIDE HITCH WORLD. Dept PS. PO Box 21503. Phoenix, 
AZ 85036 Limit one coupon per customer PS 86 



money at your U-Haul Center 



REGENERATION COIL 



GAS-FIRED 
TANKLESS BOILER 



High-tech, 

low-energy 
heater-cooler 



Built of state-of-the-art com- 
ponents, this integrated gas- 
fired heating, cooling, and 
ventilating system is de- 
signed to work efficiently and 
save money. 



By MICHAEL NEUBARTH 

There's a breath of fresh air, liter- 
ally and figuratively, in the de- 
sign of the Energymaster heating 
and cooling system. The system's in- 
novative technology offers an alterna- 
tive to conventional systems, and one 
of its key features is that it constantly 
introduces fresh air into your house 
rather than recirculating stale air. 

The $4,500 Energymaster is manu- 
factured by American Solar King 
Corp. (Box 2512, Waco, Texas 76702- 
2512). It's an all-in-one gas unit that 
sits outside the house, hooked to ex- 
isting ducts. The system circulates 
fresh air continuously, changing the 
air in a house about every 10 minutes. 

Air-conditioning systems tradition- 
ally have been of two types: absorption 
and vapor compression. Energymaster 
is a new twist on the old principle of 
evaporative cooling. It uses a desiccant 
wheel to extract moisture from air; 
evaporative elements then put mois- 
ture back into the air. The air is 
chilled in the re-humidifying cycle as 
it gives up latent heat to the water 
vapor. With just its slowly turning 
wheels — no compressor, condenser, or 
refrigerant — the Energymaster runs 
quietly. 

The device was originally designed 
as a solar-powered system | "Solar Air 
Conditioners," PS, July '84). Energy- 
master was modified to house a gas 
boiler in place of solar heating coils. 




OUTSIDE AIR INTAKE 



HEAT EXCHANGER WHEEL 



DRAWING BY ADOLPH BHOTMAN 



In the cooling cycle, hot, humid air 
passes through the desiccant wheel, 
where moisture is absorbed. The dry 
air flows to the heat-exchanger wheel, 
giving up heat to house exhaust air, 
then to the evaporative element. Here 
moisture cools the air and restores 
some humidity before the air enters the 

The change was made, says Jim Coell- 
ner, Solar King's chief engineer, after 
solar tax credits were discontinued. 
"With tax credits for solar energy no 
longer available, solar isn't as attrac- 
tive as it once was," says Coellner. Gas, 
however, is inexpensive and abundant, 
he adds. 

Energymaster's operating-cost effi- 
ciency stems from gas being less ex- 
pensive than electricity. For cooling in 
summer, its gas heater dries the des- 
iccant so it can continue absorbing 
moisture. In winter, the gas heater 
provides some heat while the heat- 
exchanger wheel preheats incoming 
air with heat recovered from hot ex- 
haust air. The unit uses one-third the 
electricity of high-efficiency air con- 
ditioners to power its motors and 
blowers. 

The Southern Union Gas Co. in 
Austin, Texas, has set up Energymas- 
ter units for testing in various parts 



house. Exhaust air is heated by incom- 
ing air in the heat exchanger and heated 
further in the regeneration coil. This 
air flows to the desiccant wheel, drying 
the desiccant. In the heating cycle, the 
heat exchanger recovers heat from the 
exhaust air while air flows through the 
heating coil into the house. 

of that state. The units have been run- 
ning for a month, and the tests will 
continue for a year. Hillard Watson, a 
gas utilization specialist with South- 
ern Union for 35 years, is enthusias- 
tic about the device. "It's the greatest 
thing in this field in a long, long 
time," says Watson. "It works real 
well. It was a hundred degrees in Lake 
Havasu, and the Energymaster was 
delivering fifty-degree air." 

Despite its reduced popularity, tests 
are continuing on the original solar- 
powered model, the Solar King Sun- 
aire, at Colorado State University in 
Fort Collins. The Sunaire was hooked 
up last September and was computer 
monitored throughout the winter. "It's 
done well in the heating mode," says 
Dr. George Lof, head of the program. 
"We're quite pleased with it. The heat- 
recovery components recovered over 
ninety percent of the heat in the out- 
going air." 
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Type- 
writer 
Miracle 



It's a new 
way to type. 



It has no carriage, no ribbon and there's no place to slip in the paper 
yet this new Atari may change the way we do our typing. 



By Joseph Sugarman 

Surprise. If you haven't already heard, the 
traditional electronic typewriter is soon to 
become an ancient relic. Sales of new 
typewriters are down and will continue todrop 
during the next decade. 

Replacing the typewriter is the new genera- 
tion of word processing computers. If you've 
ever used a word processor, you will under- 
stand why. 

A word processor gives you the freedom 
to express yourself without having to worry 
about making mistakes. You find yourself typ- 
ing faster, more accurately and if you do make 
a mistake, correcting it is quick and simple. 
Even after you print out a letter and find a 
mistake, you can very quickly correct the 
mistake and print out a fresh, clean copy 
automatically. You can also store the document 
you've just typed on a floppy disk. If you need 
a copy later, just print it out. 

But there's a problem with most word pro- 
cessing computers. They are very expensive. 
A cheap Apple can cost you $1 300 once you 
add all the goodies to make it a word processor. 
An IBM iseven more expensive. Even inthose 
come-on advertisements that show Apples and 
IBM computers for less, by the time you add 
a printer and software, you're paying a pretty 
bundle. Enter Atari. 

WITH ALL OPTIONS 

Atari has developed a word processing 
computer package complete with a letter- 
quality printer, 51/4" disk drive and software 
for the same price as many electronic 
typewriters. Their computer, called the 130XE, 
runs with the same microprocessor used in the 
Apple and is designed to work off your color 
or black and white TV (or any inexpensive $1 00 
monitor). The powerful 130K memory is twice 
as powerful as the lowest-priced Apple and 
almost twice as fast. The award-winning soft- 




ware program, "AtariWriter Plus" which in- 
cludes an automatic spelling checker, also 
comes with the program. 

Another nice feature of the 1 30XE and the 
AtariWriter Plus program is thelarge40 column 
display which lets you see what you type in large 
easy-to-read letters— perfect for using your TV. 

ATARI TRANSFORMED 

Your Atari is transformed into a complete 
word processing computer with all the options 
and accessories you need to compare to the 
$1300 Applelle'sorthe$2,000IBM's. And our 
price for this solid value is only $399 or less than 
the cost of many electronic typewriters. 

Software is always a big expense and con- 
cern. Everybody always tells me, "The Apple 
has tons of software." So does the Atari. 
Remember, the Atari, like the Apple, uses the 
same microprocessor and even though the 
software is not compatible, there are thousands 
of the same programs designed for the Atari 
by many of the same manufacturers who 
designed them for the Apple. I n fact, there are 
2,585 software programs in the Atari library. 

But unlike Apple software which can get 
quite expensive, the Atari software is general- 
ly much less expensive. There is also a tremen- 
dous variety of games, educational programs 
and business programs that expand the Atari 
into one of themost family-oriented computers 
you can own. 

But the most im portant element of any word 
processor is the keyboard. For through the 
keyboard all your thoughts and expressions 
flow. A bad keyboard can be a real obstacle 
especially for an expensive Apple or IBM. 
That's where Atari shines. 

The full-sized sculptured keys, the conve- 
nient cursor controls, the large shift keys— all 
the f eatu res you ' d expect in only the top-quality 
keyboards, are all part of the Atari. And it's 
about the size of the popular IBM Selectric 
keyboard. 

So there you have it. The complete word 
processing system from Atari— a system that 
is faster with more power than even the stan- 
dard Apple I le and comes complete with all the 
options that normally would add to the cost of 
other systems and all for only $399. 



The rest of the miracle. 



And if you purchase the Atari word process- 
ing system for $399 we'll also add a bunch of 
software packages free including The Home 
Filing Manager, The Music Composer (a music 
program) and a few games including Defender 
and Star Raiders— a total of over $200 worth 
of software, for not one penny more. 

If you've read this far and are thinking 
seriously of buying the Atari, I've got the best 
reason to buy one now. First, the summer is a 
very slow period for the sale of computers. 
That's why I am offering you this value. In ad- 
dition, I'll give you a full 30 days to use and ex- 
perience the power of word processing with 
your entire family. Then, if you're not happy, 
return your system for a prompt and courteous 
refund. You couldn't get a deal like that from 
any retailer, discount or department store. 

If you have a student in high school or col- 
lege, if you are looking to acquaint yourself with 
the ease of word processing or simply if you 
want to experience the power of a computer 
almost twice as fast as the Apple lie— all at a 
very reasonable price. I urge you to take ad- 
vantage of this unique opportunity. 

The Atari 130XE is indeed a typewriter 
miracle. And with the value you get from Atari, 
there's noquestionthatthetimefor you totake 
the plunge into word processing is now. Order 
your Atari 1 30XE system including disk drive, 
printer, software, and floppy disks, without 
obligation, now. 

Atari 1 30XE complete with disk drive, printer, 

software and disks (4063PS) $399 

Optional Monitor (4062PS) 99 

Toorder, credit card buyers call toll free and ask 
for product by number (shown in parentheses). 
Please add $1 5 per order for postageand handling. 
Note: IBM is a registered trademark of International Business 
MachmesCorp Apple and Apple He aretrademarksofAppleCom- 
puter. Inc. Defender is a trademark of Williams Electronics. Inc 
Atari 1 30XE, AtanWnter Plus. The Home Filing Manager. The Muse 
Composer and Star Raiders are trademarks ot Atari Corp. 

PRODUCTS 
S^f%THINK 

One JS&A Plaza 
Northbrook, Illinois 60062 
CALL TOLL FREE 800 228-5000 

IL residents add 7% sales tax ©JS&A Group, Inc ,1986 
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Piezoelectric plastic turns on new products 



A metal beam vibrating in a labora- 
tory is quickly dampened by electrified 
plastic sheets wrapped around it. 

Elsewhere, a musician tucks a vio- 
lin beneath her chin; plastic film fixed 
to the instrument transforms string 
vibrations into distortion-free signals 
for a hi-fi amplifier. 



At a hospital, a severely disabled 
man crinkles an eyebrow. A plastic fa- 
cial strip transforms the movement 
into a signal that calls a nurse. 

And a burglar entering a darkened 
home doesn't notice a sensor on a book- 
shelf. But infrared rays from his body 
strike a plastic sensor sheet, trigger- 




GET HELP 
BEFORE YOU 
NEED IT. 





HELP! THE PLUG-IN 2-WAY RADIO FROM GE. 



Here's a way for you 
and your family to avoid 
some problems 
down the road. 
It's Help!, the 
> v emergency CB 
!• radio from GE. 
With Help!, 
you're never 
far from a 
service sta- 
tion. Or the 
police Just 




place the magnetic 
antenna on the car 
roof, plug the adapter 
into your cigarette 
lighter and you're on 
the air. Back in its com- 
pact case Help! stores 
under your seat. So you 
never have to leave 
your car to use it. 

Make sure you're pre- 
pared for your next trip 
Bring Help! along. 

WE BRING GOOD THINGS TO LIFE. 




A REGISTERED TRADEMARK OF GENERAL ELECTRtC COMPANY 




ing an alarm to summon the police. 

The plastic in each case is specially 
processed polyvinylidene fluoride 
(PVDF): Bend it or beam infrared onto 
its surface, and PVDF generates elec- 
tricity; apply an electric signal, and 
the plastic wiggles. These piezoelec- 
tric (motion-electricity) and pyroelec- 
tric (infrared-electricity) properties are 
finding a remarkable range of new 
applications. 

Pioneer Electronics used PVDF for 
headphones and speakers in the mid- 
1970s, and later RCA Corp. investi- 
gated applications I "Piezoelectric Plas- 
tic," PS, Aug. '811. Pennwalt Corp. 
(900 First Ave., King of Prussia, Pa. 
19406) now markets the unusual plas- 
tic as Kynar. 

Dr. James Hubbard Jr., at the Mas- 
sachusetts Institute of Technology, 
uses PVDF to stop vibrations in struc- 
tural beams. In space, without gravity 
or air resistance to dampen mechani- 
cal oscillations, prolonged vibration 
may damage structures. But when 
beams are wrapped in PVDF, signals 
that cause the plastic to produce op- 
posing motion quickly stop vibrations. 

Raad Instruments in Toronto, Can- 
ada, uses PVDF as an acoustic pickup 
transducer for an electric violin. 
Raad's Richard Armin says the plas- 
tic doesn't create the distortion of con- 
ventional pickups: "We've achieved the 
true sound and pure tonal qualities 
of a real concert-stage violin." 

PVDF is also being used as a mus- 
cle-movement sensor to help handi- 
capped persons. A sensor developed by 
Asahel Engineering (Pullman, Wash.) 
converts facial or body movements into 
signals that can turn on appliances 
or actuate communication devices. 
Some disabled persons use it to ma- 
nipulate a light-scanning system 
that in turn operates a computer or 
typewriter. 

Inventor Jan Koal of Asahel Engi- 
neering is also using PVDF, which 
looks like ordinary household plastic 
wrap, to detect hoof disorders in 
thoroughbred horses. The sensing de- 
vice warns trainers of problems by de- 
tecting changes in hoof pressure. 

PVDF's pyroelectric properties aid 
in the detection of thermal radiation. 
One firm, which prefers anonymity be- 
cause its design is proprietary, uses 
PVDF in a home burglar system. The 
plastic can also be used for tempera- 
ture monitors and fire alarms. 

Military, industrial, and medical 
uses continue to grow. — John Free 
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Six- pack CD player 




Press a button on Pioneer's new multi- 
disc CD (compact disc) player, and you 
won't hear the same song twice for the 
next few hours. Reason: The clever box 
accepts up to six CDs at once and 
plays each automatically. 

At first, a six-pack CD player seemed 
like overkill to me. Changing the disc 
on single-play machine is not a tough 
chore. But after using the Pioneer unit 
for some time, I wouldn't part with it. 
Why? The six-pack CD eliminates 
boredom. Like other programmable 
CD players, it lets you pre-program 
the order of play. But because you can 
choose songs from any disc in the 
stack, you needn't listen to yet another 
song from the same singer. The unit 
accepts up to 32 programming steps 
— more than enough to program back- 
ground music selections or special 
choices for taping. Don't want to pro- 
gram every song from every disc? Then 
press another button. The machine 
chooses and plays selections at ran- 
dom: You never hear the same se- 
quence twice. 

You can also choose songs and discs 
manually via the unit's front control 
panel. Access time is relatively fast: 
about three seconds to any song, and 
three additional seconds to change 
discs. With full-function wireless re- 
mote control and six-pack disc loader, 
the Pioneer PD-M6 player is $500. 
— William J. Hawkins 




ON VARNISH, 
GUM, AND GUMOUT. 
FROM BIG DAN 
THE GUMOUT MAN. 




Varnish, gum and moisture. Three 
little words 1 know that spell big 
trouble for your engine. 

You see, there are always enemies 
working against your engine. Impuri- 
ties and contaminants in gasolines. 
Moisture in the gas tank. High 
temperatures under the hood. 
Evaporation from fuel lines 
and combustion chambers. 
And when these enemies 
show up (and they always 
show up), chemical reactions 
take place. These reactions 
speed up the formation of gum. 
And varnish. And dirt. 

And once they start, I know they 
quickly become dirtier, gummier 
layers of trouble. Causing hard starts 
Poor gas mileage. Stalling. Slow 
pick-up. Poor idling. Until the inside 
of your engine's so dirty, there's 
nothing left to do but put it through 
an expensive professional cleaning. 

But I've found an easier, smarter 
solution to this. And that's GumouU 
Carburetor & Fuel Injector Cleaner- 
the best between tune-ups tune-up 
around. ^ m 

It can help cure your 
rough-running engine. 
Keep your fuel system 
clean. And assure you 
that your car will per- 
form at peak efficiency. 

Just pour GumouU 
in your gas tank, 
whenever it's needed. 
Gumout* will cut 
through and dissolve 
dirty deposits of var- 
nish and gum from 
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your carburetor. It'll help keep intake 
valves, ports, manifolds, and PCV 
valves performing like they're sup- 
posed to. And Gumout*. will remove 
the harmful moisture and contam- 
inants that accumulate in your 
gas tank. 

If you use it reg- 
ularly between 
tune-ups. GumouU 
will make your 
sluggish engine run 
stronger. Turn your 
hard starts into easier 
ones. Make your rough-running 
engine run a lot smoother. And help 
prevent your car from stalling. 

It's so effective, it'll work in old 
or new cars-and with any type gas- 
oline. For diesels. there's tested- 
tough Gumoutss Diesel Cleaner, with 
a low "pour point" that's ideal for 
your cold weather driving conditions. 

I know that thousands of cars have 
been tested with Gumoutv And the 
results were thousands of cars that 
got better gas mileage. Better starts. 
And better highway performance. 
GumouU can't take the 
place of a tune-up. But with 
the fast way varnish and gum 
attacks, and moisture accumu- 
lates, you need something just 
as fast, and twice as strong 
to fight back. And that's 
Gumout f, Carburetor & 
Fuel Injector Cleaner. 

I call GumouU the 
between tune-ups tune- 
up - and the cure for 
your rough-running 
engine. 
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GUMOUT. 
The Between Tune-Ups Tune-Up. 



Quality products of the Pennzoil Company. 
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Korea's Hyundai 
takes on the world 




Excel at speed: The Hyundai shows ample body roll during hard cornering but still scored well in PS handling tests. 

POPULAR SCIENCE CAR TEST #208 
Total cars tested to date: 750 

The Hyundai Excel is pitted against established leaders in the small-car market: Renault 
Alliance, Chevrolet Spectrum, and Nissan Sentra. Our instrumented tests show the Hyundai 
to be a competent car with one serious performance flaw and some annoying rough edges. 
The new Nissan Sentra was luxurious if somewhat expensive, and we discovered a car 
that may be a real bargain for buyers who want a simple, no-nonsense subcompact. 



By TOM WILKINSON 
and JACK KEEBLER 

Photos by Greg Sharko 
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uying a small car can be a ba- 
zaar experience. No, not bizarre, 
as in horror movies and modern 
fashions, but bazaar, as in a street of 
shops where hundreds of merchants 
hawk a hodgepodge of wares. 

Stroll down any strip of new-car 
dealerships. You'll find Japanese 
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cars, Japanese cars built in the U.S., 
even Japanese cars wearing Chevrolet 
badges. American Motors Co. will sell 
you French cars made in Wisconsin, 
while Volkswagen offers Golfs built in 
Pennsylvania. You can even buy a Yu- 
goslavian car if you desire. 

The newest merchant in this ultra- 
competitive marketplace is Hyundai 
of Korea, which has just introduced 
the Excel. Hyundai's advertised price 
of $4,995 has attracted a lot of atten- 



tion. But how good is the car? To find 
out, we tested it against two familiar 
subcompacts, from Renault and Chev- 
rolet. The fourth car in our group, the 
Nissan Sentra, also has a familiar 
name, though the car has just been 
redesigned. 

We found that the Hyundai com- 
pared well with other cars in this 
group, except for a few annoying qua- 
lity-control problems. The group also 

Continued 
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We can 1 ! name everyone 
who owns ail ESCORT, 



e can tell you why they do. 



ESCORT 



1 3 5 7 9- 



V0U1ME RADAR WARNING RECEIVER 




Because radar is a problem, that's why. And 
ESCORT is the one detector they trust. Over a 
million motorists now concentrate on their 
driving and leave the radjar worries to ESCORT. 

Unsolicited Testimonial 

In a test of all competing brands, the experts 
at Car and Driver magazine concluded that 
ESCORT "Is clearly the leader In the field In 
value, customer service and performance..." 

Chances are pretty good you know someone 
who owns an ESCORT. We've been around since 
1978, which is an eternity in this business. 
So we'll stand on our reputation. Ask around. 

Check Our References 

We'll bet the first thing our customers 
will tell you is that ESCORT works. It finds 
all kinds of radar: X band, K band, over hills, 
around curves, moving mode, instant-on ambush. 
Whatever the trap, ESCORT finds it. And this 
long-range detection is followed up with a full 
report on the radar's strength. You can read 
this report on the analog meter. You can hear 
this report on the audio warning, pulsing slowly 
when the radar is weak, quicker as it strengthens, 
then constant as you approach range. 

ESCORT even uses a separate warning tone 
for the two radar frequencies, "beep" for X 
band, "brap" for K band. The two radars behave 
differently. Trust ESCORT to keep you informed. 

No False Moves 

The second thing our customers will tell 
you is that ESCORT doesn't cry wolf. Our special 
ST/0/P m (STatistical Operations Processor) 
circuitry recognizes and rejects the most common 
source of false alarms, the ones that set off 
less-sophisticated detectors up to a mile away. 

A Dutch Uncle 

The third thing our customers will tell you 
is that we make shopping easy. We sell direct 
from the factory only. Just dial toll free. No 
traffic delays. No parking hassles. No waiting 
for a salesman. Why wait for him anyway? He 
won't understand how radar works, so he can't 
be of much help with your problem. 

Our sales staff are trained radar experts. 
They don't sell cameras and calculators too. 
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Dick Guldstrand 
Don Swavely 
Bobby Rahal 
Anatoly Arutunof 
Rocky AoM 
David Hobbs 
Skip Barber 
Yosbizo Sbimano 
Iyn St. James 
Chris Mather 
John Buffum 
Grayden Obenour 
Michael Kranefuss 

Bob Sinclair 
Hurley Haywood 
Scott Hughes 
Bill Mitchell 
Reeves Callaway 
Jon Lowe 
Jim Fuller 
Robert Redford 
Bob Sharp 
Bill Scott 
Ron Forth 
Vasek Polak, Jr. 
Dave Wible 
Jerry Wolf 
Larry Shinoda 
Jerry Galvin 
Paul Naberhaus 
JimTrueman 
William Hopkins 
Don Knowles 
Hftrb Adams 
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Just radar detectors. They know the problems 
you face. And they're only a toll-free call away. 

Our sales people won't give you the run- 
around if you ever need service after the sale 
either. They're here till ll:pO p.m. on weekdays 
and 5:30 on Saturday. Just call the same toll- 
free number. 

Join the Club 

It's easy to try ESCORT. Dial 800-543-1608. 
Delivery is as quick as UPS and we pay for 
shipping. If that's not fast enough, Federal 
Express guarantees 48-hour delivery for only 
$6.00 extra. 

Take the first 30 days as a test. If you're 
not completely satisfied in that time, we'll re- 
fund your purchase and your return shipping. 
There are no hidden charges. We also back 
ESCORT with a one-year limited warranty on 
parts and labor. 

Let ESCORT solve your radar problem. 
Judging by the owners we can mention, you'll be 
in good company. 

Try ESCORT At No Risk 

ESCORT $245 (Ohio res. add $13.48 tax) 

Slightly higher in Canada 

TOLL FREE 800-543-1608 



By mail send to address below. Credit 
cards, money orders, bank checks, cer- 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require 18 days. 

ESCORT. 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 0167 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 

C 1986 Cincinnati Microwave, Inc. 
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The 
Intelligent 

Window 
tells all 



Here's why more and more 
people are choosing the comfort, 
beauty, energy 
savings and 
value of The 
Intelligent 
Window •- 
the one with 
Sungate® coated glass from PPG. 

It's the exclusive Sungate 
coating: it lets in the sun's light 
and heat, but reflects the heat 

from your 
furnace, and 
the other 
radiant heat 
in your 
home, back, 
into your 
rooms. 
You can 

get the full story on how Sungate 
coated glass works by filling out 
and returning this 
coupon. Or, to 
find out who in 
your area sells 
windows and 
doors with 
Sungate coated 
glass, just call 
1-800-2-GET-PPG. 



PPG INDUSTRIES, INC. 

SUNGATE MARKETING CROUP SCI42 

P.O. BOX 8727 

HARRISBURG, PA 17105 

Please send me more information on how 
windows with Sungate coated glass from PPG 
can add to the beauty, comfort and value of 
my home. 





Name. 



Address. 



City. 



State. 



.Zip_ 
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reminded us just how quickly a few 
options can inflate the low prices seen 
in small-car ads. The cheapest car in 
our quartet, a bare-bones Chevy Spec- 
trum, had a $6,804 sticker. Fully 
loaded, the GXE version of the Sentra 
lists for more than $10,000. 

Hyundai Excel 

When our dark-blue Excel GL sedan 
arrived, the first thing we did was 



PS ratings — 



The ratings are based on test results and 
measurements. Results should be read with 
the understanding that they reflect tests 
only on our sample cars. An excellent rat- 
ing is 5 points; very good, 4; good, 3; fair, 
2; poor, 1; very poor, 0. 
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Ride comfort' 
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PS serviceability ratings 

How easy is it to service these cars? To 
give you an approximation of how difficult 
it is for a typical person to perform various 
service operations, we examine each test 
vehicle. The numbers mean: 1, very diffi- 
cult; 2, difficult; 3, average degree of dif- 
ficulty; 4, easy; 5, very easy. 
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CHECKING FLUIDS 










Battery 
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Master cylinder 
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Windshield washer 
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Engine oil 
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Oil filter 
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Oil fill 
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Upper radiator hose 


5 


4 


5 


5 


Lower radiator hose 


5 


2 


4 


2 


Heater hoses 


4 


2 


3 


2 


CHANGING BULBS 










Headlights 
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walk around it and give it a long, hard 
look. The styling, by Italy's Giorgetto 
Giugiaro, is handsome, if unexciting. 
But the doors didn't fit quite right, 
and the paint rippled like orange peel. 
This first impression — a solid design 
marred by early production flaws 
— proved to be right on target. 

Take the badges off, and most peo- 
ple would think the Excel was a Jap- 
anese car. The styling, vinyl and 
velour upholstery, and small, free- 
revving engine all would be familiar 
to owners of Japanese cars. That's no 
mistake. Hyundai clearly hopes to fol- 
low in the footsteps of Toyota, Honda, 
and the like. 

In fact, there is a lot of Japanese 
influence in the Excel. Korea's fledg- 
ling auto industry has to copy some- 
one, so why not the Japanese? The 
engine and transaxle were designed 
by Mitsubishi. The 1.5-liter four even 
has a second intake valve, like the jet 
valve used in Mitsubishi engines, to 
induce turbulence for better combus- 
tion. Not surprisingly, many of the 
people in Hyundai's U.S. operation 
were recruited from Japanese car 
companies. 

In our tests, the Excel accelerated 
modestly and handled surprisingly 
well. Braking, though, was another 
story. With the brakes cold, it took 200 
feet to stop from 60 mph. Heating the 
brakes with 10 successive Vi-g stops 
from 60 mph produced clouds of smoke 
from the front pads, significant fade, 
and a long 203-foot final stop. 

In daily driving, the Hyundai was 
pleasant enough. The four-cylinder en- 
gine ran reliably. The interior was 
generally quiet, though at higher 
speeds a subtle resonance in the floor 
pan tingled the feet. And the four- 
wheel independent suspension gave 
the Excel a ride approaching that of 
larger, more expensive sedans. Even 
Manhattan's world-famous potholes 
couldn't jolt passengers. 

Instrumentation included a speed- 
ometer, clock, and engine- temperature 
and fuel gauges, and all were easy to 
read. Our testers rated the front bucket 
seats either good or excellent. The 
back seat was cramped, though. It's 
hard to imagine a six-footer volunteer- 
ing to ride there. 

The test car had a number of bugs, 
not surprising when you consider that 
the Excel has just gone into produc- 
tion. The first thing to go wrong was 
a wiper on the passenger side that re- 
fused to budge. Naturally, we didn't 
notice the problem until it started to 
rain on the way to the test site. 

Then when we tried to top up the 
fuel tank, we found it took forever to 
nurse fuel past a restriction some- 
where in the filler. Putting something 
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NOW-END GUTTER PROBLEMS FOREVER WITH NEW 



in the trunk meant holding the lid 
open with your head, as the spring 
was far too weak. 

The shifter got progressively balk- 
ier, until we parked the car in a Man- 
hattan garage. There, the attendant 
either repaired the problem or jammed 
something back into place. We suspect 
the latter. Finally, something in the 
instrument panel fell off, creating a 
noisy rattle behind the glove box. 

The Excel reminded us of Japanese 
cars a few years ago — basically com- 
petent, but rough around the edges. 
The poor brakes were the only seri- 
ous performance problem. And even 
with the bugs, the Hyundai still had 
fewer problems than several domestic 
cars we've tested recently. 

With some refinement, the Excel 
could be competitive, especially if 
Hyundai and its dealers can hold the 
price for a well-equipped car in the 
$7,000 to $8,000 range. Our GL four- 
door, equipped with air conditioning 
and a tinny-sounding AM-FM-cassette 
radio, listed for just under $7,000. 

Nissan Sentra 

The second car in our group, the 
Sentra GXE wagon, is part of a whole 
family of new Sentras. These range 
from a price-leader two-door hatch- 
back to a new sports coupe. Our wagon 
was at the top end of the Sentra line, 
as its $10,229 price tag indicates. 

That seems like a lot of money for 
a subcompact wagon, but the Sentra 
had an expensive look. Fit and finish 
were excellent, though the styling may 
have too many lines and angles for 
some tastes. The seats were covered 
with smooth gray fabric. Even the car- 
pet seemed a cut above that of the 
other cars in our group. 

The front seats were excellent, 
though the knee room in the back was 
a bit tight. Instruments were easy to 
read, and green outlining on the nee- 
dles and numbers made them a plea- 
sure to use at night. Nissan even 
throws in a tachometer. 

Unfortunately, there wasn't much 
for the tachometer to measure. With 
its 70-horsepower engine straining to 
reach the ground through a three- 
speed automatic transmission, the 
Nissan averaged 18.2 seconds during 
zero-to-60-mph tests. Braking was also 
unimpressive. Stopping distance went 
from 171 feet cold to 187 hot. Our 
notes read, "Straight and stable, but 
lots of fade." 

The Sentra did shine in handling 
and maneuverability tests, though. It 
was the fastest of the four through the 
high-speed grid, and scored high in the 
low-speed slalom. The Nissan also rode 
well for a small car. 

Continued 



THERMAR WEATHER FOIL 

THE AMAZING GUTTER ALTERNATIVE 




Ordinary 
Gutter 



THERMAR 
Weather-Foil 



• Can't clog 

• Stays clean automatically 

• Eliminates downspouts and 
dry wells 

• Works to prevent ice damage 

• Helps stop water leaks 

• Installs easily in 3 hours 
(average home). 



STOPS TRENCHING. EROSION. 

Air Foil designed THERMAR WEATHER-FOIL breaks 
up water sheet which usually runs from roof edge. 
Weather-Foil DISPERSES WATER-produces mil- 
lions of tiny droplets which fall harmlessly to 
earth— pleasantly as a light spring rain. NO DOWN- 
SPOUTS NEEDED! Eliminates TRENCHING, ERO- 
SION. Helps prevent basement water leakage too. 

AVOIDS SNOW & WATER DAMAGE. 

In winter snow can freeze on roof edge making gut- 
ters ineffective. Heat "leaking" from inside home 
and through roof causes some melting where ice 
and roof meet. Water trapped inside this ice blanket 
can then flow under shingles causing costly damage. 
WEATHER-FOIL'S "WEB" design helps prevent ice 
dams. 

NO CLOGGING, NO CLEANING. 

Gutter maintenance can be a constant problem. Gut- 
ters tend to fill with leaves, twigs, and debris. 
WEATHER-FOIL design avoids these problems. If 
cleaning should ever be necessary just use ordinary 
garden hose— right from ground level . . . Amaz- 
ing — because it's so very simple! 

INSTALLS IN JUST THREE HOURS. 

First Really New Advance In Gutter Design In 100 
Years. Units snap in place using simple mounting 
brackets. Installation for an "average" home can be 
made in three hours or less— with just a hammer 
and screwdriver. No experience necessary. 
WEATHER-FOIL is rustproof, corrosion proof- 
should last the life of your home. AND THE COST 
IS MODEST TOO— usually less than the cost of a 
traditional gutter system with its downspouts and 
leaders. WEATHER-FOIL IS VIRTUALLY INVISIBLE 
ONCE INSTALLED. 
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THE THERMAR WEATHER-FOIL NOW! 
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We noted a few minor complaints. 
On the highway, the engine buzzed an- 
noyingly at close to 3,000 rpm; the 
Sentra either needs a taller third gear 
or, better yet, a fourth gear in its 
automatic transmission. The in-wind- 
shield antenna disturbed the forward 
vision of taller drivers. And several 
drivers complained that the high- 
mounted stop light, located at the bot- 
tom of the rear window, obscured their 
view of cars behind. 

With the new Sentra line, Nissan, 
like other Japanese car makers, is 
inching toward the middle of the mar- 
ket. The cars will cost a bit more, and 
they'll be better equipped. Although 
it isn't a great performer, we suspect 
many people would be satisfied with 
the Sentra GXE as a principal car. 

Renault Alliance 

Compared with the three Oriental 
cars, the Alliance L is something of 
an oddity: a French car (the R-9) mod- 
ified for the American market and 
built in Wisconsin. The Alliance is the 
oldest design of any car in our test, 
having been introduced in the 1983 
model year, and it felt the most thor- 
oughly developed. 

The optional 1.7-liter engine was 
relatively smooth. The five-speed trans- 
axle shifted easily, except for a bit of 
notchiness in first gear. The metallic 



paint was bright and wrinkle-free. 
And the doors and trunk closed with 
an almost Mercedes-like clunk. 

The Renault also did well in our 
tests. Zero-to-60 times clustered 
around 12.6 seconds. Hot stopping dis- 
tance was 174 feet, up from 165 cold, 
about average for the cars we've tested. 
There was no significant fade. The Al- 
liance was fastest through our low- 
speed slalom, and second fastest 
though the high-speed grid. 

The car's excellent handling didn't 
come at the expense of ride comfort, 
though. On the road, the Alliance re- 
mained poised through potholes that 
would swallow a Buick Roadmaster, 
and it remained stable even when 
passed by large tractor- trailer trucks. 

Some PS testers liked the soft buc- 
ket seats, while others found them too 
spongy. Rear leg room was cramped, 
and the rear windows on our two-door 
test car didn't roll down or swing open. 
Overall, the interior had a clean, Eu- 
ropean look. But the effect was marred 
by a parking-brake handle and column 
stalks that flexed when pulled, and 
by a speedometer and fuel gauge that 
looked suspiciously like those printed 
on the instrument panel of a kiddy car. 

Comparably equipped, the Alliance 
runs about $1,000 more than the 
Excel. But it performs better, and 
many buyers will prefer the European 



look and feel of the Renault. Also keep 
in mind that the Alliance and its sis- 
ter car, the Encore, haven't been sell- 
ing well, so dealers may be willing to 
negotiate on the final price. 

Chevrolet Spectrum 

If you want a no-nonsense car in the 
mold of the Model T and Volkswagen 
Beetle, take a look at the Chevy Spec- 
trum. Built in Japan by Isuzu, the 
Spectrum is the essence of no-frills 
motoring. Listing for $6,804, it was 
the least expensive car in the group. 
Its only option was an AM radio that 
should drive even the stingiest owner 
to installing an AM-FM cassette. 

The Spectrum, which weighs only 
1,874-pounds, was the quickest car in 
our group. Stopping distance from 60 
was also the shortest — 163 feet with 
the brakes hot or cold. Handling and 
maneuverability were excellent. And 
although the lack of sound deadening 
let the driver hear exactly what the 
car was doing, the Spectrum was fairly 
quiet at highway speeds. 

The Chevy also rode well for a small 
car. No, you won't be tempted to do 
watch repair in the back seat, but our 
test car did handle deep ruts with 
grace. Hard cornering on a bumpy 
road tended to make the back end 
dance toward the outside shoulder, but 

Continued 




Clockwise from the top: Renault Alliance L, Nissan Sentra GXE wagon, Hyundai Excel GL, and Chevrolet Spectrum. 
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only small steering corrections were 
needed to clean up the arc. 

Front seats were comfortable, 
though the cushions felt a bit thin. 
The Spectrum is not a limousine, but 
two six footers could ride in the back 
with head and knee room to spare. 
And if you like storage bins for pen- 
cils and toll-booth change, look no fur- 
ther. Including the large glove box and 
two trays on top of the dashboard, we 
counted 15 storage spaces scattered 
throughout the Chevy's interior. 

Small-car choices 

So how did the Hyundai fare? Rel- 
atively well. Its overall design is com- 
petent, and with better brakes, it 
would be an average performer. 

We finished our testing with a few 
concerns about the car. How serious 
will its teething problems prove to be? 
How quickly will Hyundai fix them? 
And how will its price ultimately com- 
pare with proven Japanese and domes- 
tic cars? 

Our GL-level Hyundai test car was 
only one step above the $4,995 price 
leader, yet its $6,045 base price puts 
it within spitting distance of a num- 
ber of other Japanese and domestic 
subcompacts. The chaos in the bazaar 
can make comparisons tough, but if 
you really want the most small car 
for your dollar, shop carefully. 

Finally, if you find your choice of 
options starts to push a $6,000 sub- 
compact into the $10,000 range, pause. 
A slightly larger compact car with 




more standard equipment may prove 
to be a better deal. 

PS picks 

The Chevy Spectrum is cheap, sim- 
ple, and fun to drive. Many Chevy 
dealers haven't yet figured out how to 
sell the car, so you may be able to drive 



a bargain. For no-frills transportation, 
Spectrum's my choice. — T. W. 

I'll take the reasonably priced Spec- 
trum. It's fun to drive, gets good fuel 
economy — even when driven hard 
— and did a convincing job in our driv- 
ing tests. Isn't that what an economy 
car is all about? — J. K. QU 
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TEST RESULTS 
Acceleration (sec.) 

0-30 mph 

0-40 mph 

0-50 mph 

0-60 mph 

Brake test (coot) 60-0 mph 



Brake test (hot) 60-0 mph 



EPA FUEL MILEAGE (mpg) 



City 



Chevrolet 


Hyundai 


Nissan 


Renault 


Spectrum 


Excel GL 


Sentra GXE 


Alliance L 


3.82 


4.48 


5.41 


3.79 


5.61 


7.02 


8.40 


6.19 


8.27 


10.16 


12.50 


8.55 


12.50 


15.00 


18.20 


12.60 


163 


202 


171 


165 


70 


60 


40 


30 


163 
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35 


100 
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35 


69.5 
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71.2 


70.0 


75.9 


72.7 


30.6 


28.6 


29.6 


31.7 


42 


34 


29 


37 


38 


29 


25 


30 



TEST CONDITIONS Ambient temperature, 60° F; relative humidity. 70%; barometric pressure, 29.9 in. Hg 



Dimensions and specs 



DIMENSIONS (inches) 

Wheelbase 94.5 

Overall length 155.9 

Overall height 52.0 

Overall width 63.6 

Track, F/R 54.7/54.3 

Ground clearance 5.4 

Front head room 37.8 

Front hip room 52.8 

Front leg room 41.7 

Rear head room 37.4 

Rear hip room 43.8 

Rear leg room (min.) 33.3 

Rear knee room (min.) —1.1 

Couple distance . 28.9 

SPECIFICATIONS 

Engine type In-line 4 

Displacement (cu. in./L) 90/1.47 

Compression ratio 9.6: 1 

Carburetion 2-bbl. 

Net hp Oi rpm 70 m 5,400 

Net torque (ft. lbs.) (u rpm 87 fil 3,400 

Transmission 5 speed manual 

Axle ratio 3.58:1 

Tire make Bndgestone 

Tire type R0401 All Season 

Tire size P155 80R 13 

Steering Rack and 

pinion 

Overall steering ratio 20: 1 

Turns, lock to lock 3.5 

Turn diameter (ft.) 32.8 

Front suspension MacPherson 

struts, coil springs 

Rear suspension Trailing arm, 

control arms, 
transverse beam 
with coils 

Front stabilizer-bar diameter (in.) . — 

Rear stabilizer-bar diameter (in.) .... — 

Trailer towing (max. lbs.) — 

Trailer tongue weight (max. lbs.) — 

Brakes Disc-drum 

Brake swept area (sq. in.) 192.2 

Fuel tank (gal.) 11.1 

Trunk space (cu. ft.) 16.90 

Liftover height (in.) 22.4 

Curb weight (lbs.) 1,874 

F/R weight distribution (%) 62/38 

Basic price $6,658 

Price as tested $6,804* 



93.7 
168.0 
54.1 
63.1 

54.1/52.8 

6.5 
37.5 
52.0 
40.9 
36.9 
52.0 
32.4 

1.2 
28.9 



In-line 4 
90/1.47 
9.5:1 
2-bbl. 

68 (n 5,500 

82 (ii 3,500 

5 speed manual 

3.47:1 

Goodyear 

Gorsa GT 

P155/80R-13 

Rack and 

and pinion 

21.5:1 

3.9 

33.8 

MacPherson 
struts, coil springs, 
stabilizer bar 
Independent, 
trailing arms, 
coil springs, 
stabilizer bar 
0.46 
0.57 



Disc -drum 

200.34 

10.6 

11.20 

24.57 

2,150 

60/40 

$6,045 

$6.950 2 



95.7 
172.2 
54.3 
64.6 

56.3/56.3 
5.9 
n.a.* 
n.a.* 
n.a.* 
n.a.* 
n.a.* 
n.a.* 
n.a.* 
n.a.* 



In-line 4 
98/1.60 
9.4:1 

2- bbl. 

70 in 5.000 
92 (•• 2,800 

3 - speed auto 
3.89:1 
Dunlop 

SPRS All Season 

P175/70R-13 

Power, rack 

pinion 

n.a.* 

3.0 

30.2 

Independent 
struts, coil springs, 
stabilizer bar 
Independent 
struts, coil springs 



1.00 

1,000 
100 
Disc -drum 

n.a.* 
13.2 

n.a.* 

2,326 

n.a.* 

$9,599 

S10.229 3 



97.8 
163.8 
51.3 
65.0 

55.2/52.8 

6.8 
37.1 
52.0 
40.8 
37.0 
51.0 
38.4 

2.0 
29.3 



In-line 4 
105/1.70 
9.5:1 
E.F.I. 

77.5 (a 5,000 

96 (a 3.000 

5-speed manual 

3.56:1 

Goodyear 

CorsaGT 

P187/70R-13 

Power, rack 

and pinion 

17.7:1 

3.2 

30.3 

MacPherson 
struts, coil springs 

Independent, 
coaxial torsion 
bars 

0.94 
0.67 



Disc -drum 

n.a. 

12.5 

12.82 

n.a. 

1,960 

n.a. 

$6,395 
$8,276 4 



Major options (over $100) 'AM radio $146: 2 AM-FM stereo with cassette $275. AC $630; 3 A/C $670; 'rear defogger 
$140, metallic paint $159. 1.7-liter engine $164, power steering $227, sun roof $332, A C $685 
'The Sentra is a brand-new model, and these numbers were not available at press time 
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I GRID BLOCK 1 SO FT 




UH-60 BLACKHAWK 




0. 



FRONT 



SPACE SHUTTLE 





BACK 




AEROSPACE SHIRTS 

CAPTURE THE EXCITEMENT! All the leading Aerospace Manufac- 
turers wear them, now you can too! Unbelievably detailed elec- 
trifying High Technology visual illustrations of the worlds most 
exotic and advanced aircraft, screen printed in brilliant colors on 
the Front and Back of Navy Blue or Black Hanes 100% Cotton 
Beefy-T's. All shirts are $15 each. Sizes —— — — — — — — — — 

S(34-36), M(38-40), L (42-44 ), ORDERS 
XL(46-48). Allow 2 to 3 weeks for 1 " J 
delivery. Specify aircraft, size, and color 
when ordering. Also 
Available B-52, 
C-5B, NASA, T-38. 
100% Guaranteed ******** 



Shipping: Add the following 
First Shirt Ea. Addt'l 
USA $2.25 $ 50 
Canada $3.50 $ 1.00 
Others $6.50 $2.50 



| 100 271-7171 

I 
I 
I 



NO COD'S 

Or send a check including shipping 
charge and specify aircraft, size, and 
color. AZ customers add 6.5% sales tax. 
Cu Homer Service (602) 966-7613 



■ Box 8607. Dept. 211. Scottsdale. Az. 85252 
I TM © 1986 Blackbird Int l. All Rights' Reserved 



FRONT 



BACK 




SR-71 BLACKBIRD 



F-15 EAGLE 



FRONT 



BACK 




F-HS TACTICAL FIGHTER 






B-1B STRATEGIC BOMBER 



AH-64 APACHE 



F-20 TIGERSHARK 






F-18 HORNET 



F-4 TACTICAL FIGHTER/BOMBER 



F-14 TOMCAT 






A-IO THUNDERBOLT 



HARRIER 



F/FB-III FIGHTER/BOMBER 




J 

1 s 



■ 

KC-135 STRATOTANKER 






C-130 HERCULES 



C-141 STARLIFTER 



Co, 




FIRST DRIVING REPORT 

World's fastest 



The limited-edition 959 is both a rally car and a showcase for Porsche's advanced technol- 
ogy. And as a PS editor discovers, its 450-hp twin-turbo engine and computerized four- 
wheel drive can take you faster than you ever wanted to go. Zero to 60? 3.8 seconds. 



By DAN McCOSH 

Detroit Editor 

NORBURO, West Germany 

Porsche's 959 may be the first car 
to offer a computer-controlled 
tranquilizer. 
With a 450-horsepower engine ca- 
pable of pushing it close to 200 mph, 
Porsche's limited-edition, four-wheel- 
drive sports car lays claim to the title 
of world's fastest production car. But 
the fascinating thing about the car 
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isn't just its raw speed — it's the way 
Porsche has pitted microchips against 
raw fear. 

Using the latest in computer tech- 
nology, Porsche engineers attempted 
to make race-car performance man- 
ageable in the hands of the average 
driver. This is in contrast to Porsches 
of the past, whose drivers often could 
be spotted in the distance, elbows high 
as they struggled with the steer- 
ing wheel trying to keep the back end 
from passing the front. I had already 



discovered that the 959's power came 
on abruptly when its two turbocharg- 
ers kicked in. As I gingerly powered 
through a corner at Germany's Nur- 
burgring race track, I wondered if my 
elbows would be quick enough to catch 
the tail if it swung out. 

But the computers that control the 
959, continually adjusting its torque 
distribution, shock valving, braking, 
and aerodynamics, had been doing 
their own elbow work. Having brought 
me into the corner with about 40 per- 



laterial 



The 959's 2.8-liter engine 
(below) produces 450 hp 
with the help of two turbo- 
chargers and water-cooled 
12-valve cylinder heads. 
Mounted at the rear of the 
chassis (left), it drives all 
four wheels. A computer- 
controlled clutch varies 
the torque sent to the 
front axle, based on weight 
distribution, wheel slip, 
and other variables. Anti- 
lock braking, turbo boost, 
and suspension settings 
also are controlled by 
computers. 




production car 



cent of the power driving the front 
wheels, this thinking Porsche had al- 
ready decided to shift more torque to 
the rear to take advantage of addi- 
tional traction there. This translated 
at the steering wheel into a nice, con- 
trollable exit from the corner, elbows 
low and dignified, despite the rush of 
acceleration as the turbocharged en- 
gine rocketed toward its power peak. 

Drawing graphs on a napkin the 
night before, Porsche chief of research 
and development, Helmuth Bott, ex- 
plained the theory behind the twin 
turbos. "A turbocharger that provides 
high horsepower takes a large volume 
of exhaust to drive it. And a turbo- 
charger that works at low speeds won't 
provide enough air at higher speeds. 
By using two turbos, we increase 



boost at low speeds and maintain it 
at high speeds." 

On the track, the transition wasn't 
quite as smooth as it looked on the 
napkin. Yet, despite zero-to-60-mph ac- 
celeration of 3.8 seconds and a top 
speed of some 195 mph, the 959 can 
be driven much like a normal car. 

The secret is in its unique computer- 
controlled four-wheel drive. Clamping 
pressure of a multi-plate clutch that 
connects the front and rear axles is 
continually adjusted to vary the torque 
sent to each axle. The computer sends 
about 40 percent of the power to the 
front wheels during normal driving, 
but can shift up to 80 percent to the 
rear during hard acceleration. 

Unlike the turbos, the four-wheel 
drive works so smoothly that you no- 



tice it only by default. The 959 pro- 
vides none of the low-speed plow and 
high-speed tail-out thrills usually as- 
sociated with fast rear-engined cars. 

At $140,000 apiece, most of the 250 
or so 959s that Porsche plans to build 
will be sold to serious racers and 
rallyists. So one last turn around the 
Nurburgring, with a professional 
driver at the wheel, seemed in order. 

We blasted down the straightaway, 
reaching better than 170 mph before 
he nailed the anti-lock brakes, slam- 
ming me into the shoulder belts. We 
drifted through the corner, then exited 
with both turbos screaming. 

It was then I realized that Porsche 
had failed. Computers or no, there was 
no way I was ever going to relax in 
this car. HH 
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"Say, Smokey—" 

A clinic on cars by Smokey Yunick, 
America's most famous mechanic 



Birth of a clunker 

My 1983 Chrysler New Yorker Fifth 
Avenue has become a clunker. When 
shifting to drive or reverse, especially 
from park to reverse, there is a loud 
metallic "clunk," and the car will 
lurch with squealing tires if my foot 
is off the brake. This still happens 
after waiting 60 seconds for the idle 
to slow down. 

John E. Spykerman, Mesa, Ariz. 

Here are some things to check: The 
cold idle speed may be too high, or the 
low-speed-reverse band in the trans- 
mission may be slipping. Check its ad- 
justment, and also check the condition 
of the low-reverse drum. If the band 
has slipped for a while and the drum 
is as smooth as chrome, the drum will 
have to be replaced. No amount of ad- 
justment will make it hold. You should 
also check end play in the differential 
pinion; excessive play would explain 
the clunk. 

Jump starting 

My father owns a 1984 Chevrolet Ce- 
lebrity wagon with a 2.8-liter V6 en- 
gine. Recently the internal regulator 
in the alternator shorted out, so I re- 
placed it with a rebuilt Delco alter- 
nator. The ingenious service bulletin 
that came with the new alternator 
claims that jump-starting the car will 
damage the internal regulator. With 
dead batteries common enough, not 
being able to jump-start the car poses 
a real problem. Carrying a spare bat- 
tery is quite impractical. 
Andrew J. Velkey II, Jackson, Miss. 

Genuine Delco new or rebuilt alterna- 
tors can be jump-started withou t dam - 
age. I believe if you check carefully, 
you'll discover that the Delco alterna- 
tor you installed wasn't actually rebuilt 
by Delco. Make sure you follow the 
jump-starting procedure described in 
your owner's manual. 

Vanishing oil 

I have a 1981 Plymouth Sapporo with 
a 2.6-liter engine, automatic transmis- 
sion, and 36,000 miles on the odome- 
ter. Last year I found the underside 
of the car was coated with oil, and no 



oil could be seen on the dipstick. I 
drained the remaining oil, changed 
the filter, and conducted a thorough 
inspection of the car's underside. I 
found no leaks. As the oil pressure re- 
mained sufficient, I have continued to 
drive the car. Since then, the problem 
has occurred intermittently twice. The 
oil pressure now reads 10 pounds 
lower than it did originally. 

Len Plog, Arlington, Texas 

You must identify the leak and stop it. 
First, have the engine checked for 
piston -ring damage with a cylinder- 
leakage test. I suspect that too much 
compression blowing by a piston raised 
the crankcase pressure so much that 
oil pushed past some seals or gaskets. 
If the leak-down is OK — not over 15 
percent— then check the crankcase 
venting system, including the PCV 
valve. If it's not one of these two prob- 
lems, you have an old-fashioned oil 
leak somewhere. The number-one sus- 
pect is usually the oil filter; number 
two is the rear main engine seal. Since 
the oil pressure has dropped, you prob- 
ably have some bearing damage. There 
is no way around the next step: Tear 
down the engine, replace any parts 
showing wear or damage, and clean 
all metal out of the oil galleries. If you 
continue to run the engine and it does 
have damaged bearings, the damage 
will rapidly get worse. 

Red rockers 

While replacing the valve-cover gas- 
kets on my 1984 S-10 Chevrolet with 
the 2.8-liter V6 engine, I observed that 
both valve covers had an excessive 
amount of carbon buildup. Also, the 
valve train appeared to have a reddish- 
colored coating. The engine has 30,000 
miles of service and received regular 
oil and filter changes every 3,000 
miles. Do the emissions devices need 
some attention? Is there a detergent 
additive that could be added to the oil 
to clean up the engine? 

Kevin Miller, Midwest City, Okla. 

Two things affect the color of engine 
oil: 1) Each brand of oil has its own 
color; some are reddish. 2) If the en- 
gine's PCV I positive crankcase ventila- 
tion/ system isn't working properly, ex- 
cessive condensation of water vapor can 



make the oil look weird. Go over the 
PCV system, making sure the PCV 
valve moves freely and that the lines 
aren't plugged. I'm not in favor of put- 
ting additives in the engine. Find the 
source of the oil -contamination prob- 
lem and correct it. 

Hot idle 

I have a 1972 Dodge van with a new 
V8 engine that only overheats at idle. 
I recently ran up a 10-mile grade at 
60 mph, fully loaded with a boat on 
the roof, and the temperature stayed 
in the low normal range. On the same 
day, the temperature went to 230 de- 
grees F after only a few minutes of 
idling. My stock cooling system has a 
seven-bladed engine-driven fan with 
shroud. I'm thinking of speeding up 
the water pump by changing the belt 
pulleys. What do you recommend? 
Greg Branch, Santa Cruz, Calif. 

I'd put in an electric fan with a tem- 
perature sensor. That way you'll have 
maximum fan speed at idle without 
having to power the engine-driven fan 
at road speeds, where it's often not 
needed at all due to the flow of air 
through the radiator. Auto-parts stores, 
particularly hot-rod-parts shops, sell 
these fans. 

Sheared pins 

I have a 1976 Ford van that has 86,000 
miles on its second engine. Since the 
rebuilt 460-cu.-in. engine was in- 
stalled, the shear pin in the distribu- 
tor gear has broken three times. The 
distributor is a rebuilt unit that was 
installed along with the engine. I can't 
find a reasonable explanation for this 
problem, neither can I eliminate it. 

K. K. Munich 
Richmond Hill, Ontario 

The distributor drive gear in your en- 
gine is driven by the camshaft. Power 
flowing through the shear pin drives 
both the distributor and the oil pump. 
With fairly heavy oil in the engine, oil 
pressure can reach 80 to 90 psi at high 
rpm following a cold-weather start, 
putting a lot of stress on that little pin. 
I recommend that you don't use heavy 
oil in the winter, and avoid high rpm 
and rapid cold drive-off. Distributors 
can also run dry of lubricant and bind 
a little. Pull the distributor out every 
25,000 miles to clean and lubricate it. 

Got a car problem' Send it to "Say, Smokey--." Popular 
Soencf, 380 Madison Ave.. New York, N Y. 10017. All let- 
ters are read, and those ot widest interest are answered in 
this column. Due to the large volume of mail. Smokey can- 
not reply to letters not selected for publication. 
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Item 


Description 


List 


Sale 


LU72M010 


10x40 Gen. Purpose ATB 


$ 68.58 


$ 39.90 


LU73M010 


10x60Gen. Purpose ATB 


79.95 


44.90 


LU81M010 


10x40 Gen. Purpose TCG 


69.30 


42.90 


LU82M010 


1 0 x 60 Gen . Pu rpose TCG 


86.50 


47.90 


LU84M01 1 


1 0 x 50 Combination 4 & R 


74.51 


44.50 


LU85M010 


10x80FineCutOffATB 


110.88 


73.50 


LM72M010 


10x24 Rip Flat Top 


64.85 


44.50 


PS203 


7Va x24 Gen. Purpose ATB 


27.45 


18.99 


PS303 


7 1 /4 x 40 Gen. Purpose ATB 


32.97 


24.99 


DS306 


6 " Dado Max. Width of Cut 1 3 /i 6 " 


146.90 


109.50 


DS308 


8" Dado Max. Width of Cut ™A 6 " 


179.90 


119.50 



Call Us Toll Free! 

FOR THE NAME OF YOUR LOCAL DISTRIBUTOR: 



In California 
Call Toll Free: 
1-800-824-0141 



l ll You Live 
In This Area 
1 -800-824-8045 



II You Live 
In This Area 
Call Toll Free 
(Outside NC) 
1-800-334-4107 



NOTE: All Saws and Dado have %" Bore 
ATB = Alternate Top Bevel 
4&R = 4 Teeth & 1 Raker Tooth 
TCG = Triple Chip Grind 




Hawan 



SALEENDS 
DECEMBER 31, 1986 



218 Feld Ave., High Point, NC 27264 
(919)434-3171 



1570 Corporate Dr., Suite G 
Costa Mesa, Cal. 92626 
(714) 751-8866 



aterial 



Flagship 
sports coupe 




One type 
of gas shocks 
cant suit all. 

Only KYB lets you pick the type that 
suits your driving style: 

GAS-A-JUST — for unsurpassed road 
control. Their high-pressure keeps your 
tires glued to the road (1 80% more pres- 
sure than Monroe gas shocks; 40% 
more than Gabriel*). 



CYB/GR-2 — for riding comfort you 
can feel at a price you won't . . . even 
if you drive a mid-sized or com- 
pact car. 

And, with either one you'll ex- 
perience the benefits of the 
superior quality produced 
by the pioneers in gas 
shock technology. 




Selected by demanding 
motorists in over 60 
countries around 
the World. 



'Estimates based on manufacturers published data. 



CORPORATION OF AMERICA 

901 Oak Creek Drive, Lombard. IL 60148 
Recognized for outstanding quality 
around the world. 



Punch and power are the two words 
that best describe Mitsubishi's 1986 
flagship sports coupe, the Starion 
ESI-R. Launching from a stop in first 
gear or pulling quickly past slower 
traffic in fifth, there's muscle to spare. 

Although this year's ESI-R looks 
substantially different from last year's 
Starion, the changes are largely re- 
finements and exterior detail tweaks. 
First, there's the new three-piece rear 
spoiler, which is color-keyed to the 
body paint. And smoothly integrated 
into the spoiler is the third brake light 
mandated for all 1986 autos. Other 
important exterior changes include the 
fender flares, necessary to accommo- 
date larger (55- and 50-series) tires, 
and color-keyed side sill extensions 
that Mitsubishi claims cut aerody- 
namic drag. 

Under the skin, Mitsubishi modified 
the suspension for better handling by 
extending the lower front suspension 
arm and stabilizer bar and reducing 
rear-wheel offset. Under the hood, en- 
gineers made only minor changes to 
the Starion's 2.6-liter turbocharged 
and intercooled four-cylinder engine. 
It delivers 176 horsepower at 5,000 
rpm, up from 170 in 1985. Throttle 
response is delightfully instantaneous, 
with no turbocharger lag or fuel- 
induction stumble. The Starion is 
rated at 19 mpg in the city and 24 on 
the highway. This good mileage com- 
bined with Starion's 19.8-gallon fuel 
tank provides a range easily exceed- 
ing 300 miles. 

For a sporty coupe, I found few neg- 
atives. But the rumble from the pow- 
erful engine can be tiresome after 
several hundred miles. The rear deck 
lid is poorly counterbalanced and re- 
quires too much effort to open or close. 
And except for quick weekend dashes, 
there's far too little luggage space. The 
interior appointments are first-rate for 
the driver and front-bucket passenger, 
but the rear seat is fit only for small 
children. 

Sticker price is approximately 
$17,000.— Jim Schefter 
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LOOKING FOR GOOD MOVIES? 
OWN ANY TWO FOR JUST $4.95 EACH. 



WITH MEMBERSHIP 



ST»R WARS 



THE SOUND OF MUSIC 



THE KARATE KID 



ORDINARY PEOPLE 



PASSAGE TO INDIA 



THE DEAD ZONE 



NOTORIOUS 



MOONRAKER 



GREASE 



LAWRENCE OF ARABIA 



THE BIG CHILL 



STARMAN 



KISS OF THE 
SPIDERWOMAN 



EOOIE MURPHY -DELIRIOUS 



BUTCH CASSIDY AND THE 
SUNDANCE KIO 



i noon 



203901? 



I74102S 



2077042 



0567132 



0677102 



2074072 



1514072 



1527022 



1723042 



205518! 



051730? 






RETURN OF THE DRAGON 
CHINATOWN 



THIS IS SPINAL TAP 



THE LAST DETAIL 



THE COMPANY OF WOLVES 



THE GOOD THE BADS 
THE UGLY 



FISTS OF FURY 



STALAG 17 



A VIEW TO KILL 



CHILDREN OF THE CORN 



RETURN OF THE JEOI 

3547042 



PRIZZI S HONOR 

4802022 



ROOM SERVICE 



THE MAGNIFICENT SEVEN 



KING KONG (ORIGINAL) 



5502022 ROMANCING THE STONE 



089409? ON GOLDEN POND 



0523162 



THE TEXAS CHAINSAW 
MASSACRE 



2025152 



3102012 



1525042 



7088002 



1530072 



3582225 



0535122 



4101002 



0989052 



3105062 



5518042 



0534212 



PORKY S 



COCOON 



PATTON 



90-1309? 



THE FRENCH CONNECTION 



THE LONGEST DAY 



0577032 



BUS STOP 



071 8032 



THE GREAT ESCAPE 



3638002 



GANDHI 



1 533042 



RAGING BULL 



3500132 



PLACES IN THE HEART 



0978082 



MR MOM 



7104002 



THE PINK PANTHER 



0561012 



THE AFRICAN QUEEN 



0511022 



TRADING PLACES 



2017152 



THE POSEIOEN ADVENTURE 



A NIGHTMARE ON ELM 
STREET 



RICHARD PRYOR-LIVE ON 
THE SUNSET STRIP 



1603082 



B Q 6 A R T out 

kJ i o r ►* 

f 



MALTESE 
TALCON 




BACHELOR PARTY 



092601? 



CLOSE ENCOUNTERS OF THE 
THIRD KINO 



1510192 



SATURDAY NIGHT FEVER 



2020102 



ALIEN 



0002322 



TERMS OF ENDEARMENT 



2014182 



20 000 LEAGUES UNOEfl 
THE SEA 



UNCOMMON VALOR 



203216? 



COUNTRY 



5341072 



5378032 



BLUE THUNDER 



1517042 



SPLASH 



SILKWOOO 



3106072 



DEATH WISH 



2027132 



GH0ST8USTERS 



1742012 



STAR TREK lll-SEARCH FOR 
SPOCK 



2016162 



THE POSTMAN ALWAYS 
RINGS TWICE 



SOME LIKE IT HOT 



0584122 



4000282 



RED RIVER 



7507032 



M-A-S - H 



0055122 



BODY DOUBLE 



1713062 



CITIZEN KANE 



5501032 



SOPHIE S CHOICE 



COMPROMISING POSITION 



4171052 



THE FALCON 8 THE 
SNOWMAN 



4908062 



THE MALTESE FALCON 

0508072 



BEVERLY HILLS COP 

2053102 



AN AMERICAN WEREWOLF 
IN LONOON 



7140062 



ST ELMO S FIRE 



1803072 



STAGECOACH 



7113252 



AN OFFICER AND 
A GENTLEMAN 



FOOTLOOSE 



ROCKY 



FORT APACHE 



THE FLAMINGO KIO 



THE EMPIRE STRIKES 
BACK 



2021192 



2019052 



0563172 



552604: 



7135032 



0910092 



A SOLDIER S STORY 



THE COTTON CLUB 



EDUCATING RITA 



CABARET 



FLASHDANCE 



HALLOWEEN 



CASABLANCA 



SUMMER RENTAL 



4173032 



1593012 



THE TEN COMMANDMENTS 



20! SOS : 



TOOTSIE 



48 HOURS 



1649052 



AIRPLANE 



2033152 



3250012 



ST ELMO'S FIRE 



1803072 



0507162 



THE ALAMO 



3583052 





THE EMERALD FOREST 

3145002 



Now you can own any two movies 
here for just $4.95 each with membership 
in the CBS Video Club! That's less than the 
price of movie tickets, less than the price 
of most rentals, and they're yours for keeps! 

Choose from the best, too. Return of 
the Jedi, Prizzi's Honor, Silverado, and 
more. There's no membership fee, and you 
don't have to buy a lot of movies. 

Just four more within the next two 
years. The movies you order will be mailed 
and billed at regular Club prices, which 
currently range from $29.95 to $79.95 
per cassette-plus shipping and handling. 
(Extra-long films and specials may cost 
a bit more. ) 

BONUS PLAN-SAVE 50%. After 
buying four movies at regular Club prices in 
the next two years, you can cancel. Or stay 
with us and save even more under our 
Bonus Plan. With each movie you buy, the 
plan currently allows you to help yourself 
to another movie of equal value or less at 
50% off. And , ri ght now , save u p to $60 
more-see the Advance Bonus box above. 

About every four weeks (up to 13 
times a year) we send you our CBS Video 
Club Magazine, reviewing our Directors 
Selection plus many alternate movies. 

CHOOSE FROM HUNDREDS OF 
HIT MOVIES. Our movie library holds 
over 1,000 titles. So as a member, you'll 



Advance Bonus: 

SAVE UP TO $60 MORE! 

... by ordering a third movie 
right now. Any movie listed in 
this ad— yours for just $19.95. 
See coupon. 



always have a wide range of choices. If you 
want the Director's Selection, don't do a 
thing. It will arrive automatically. If you 
prefer an alternate title, or none at all, just 
return the card always provided by the 
date specified. 

You'll always have two full weeks to 
decide. (If you ever receive a tape before 
having had two weeks to decide, send it 
back at our expense. ) There's also a toll- 
free number to call if you have any ques- 
tions or service requests. 

Join today and we'll send your movies 
for just $4.95 each, along with details of 
how the Club works. If you're not satisfied, 
return everything within 10 days for a full, 
prompt refund with no further obligation. 

For faster service, use your credit 
card and our toll-free number to order. 
Just call 1-800-CBS-4804 (in Indiana 
1-800-742-1200). Or mail the coupon. 

CBS VIDEO CLUB 

14(H) North Eruitridge Avenue. Terre Haute. IN 47811 



CBS VIDEO CLUB 

Dept. 76L. P.O. Box Ml, Terre Haute. IN 478U 

Yes, please enroll me in the CBS Video Club under the 
terms outlined in this advertisement. As a member. 1 
need buy just four more movies at regular Club prices 
within the next two years. 

Check one: I! VHS □ BETA 



Send me movie#_ 
movie # 



. and 



(That's only $9.90.) 

Please check how pay inn: 

□ My check is enclosed. 

□ Charge my introductory movie(s) 
and future Club purchases to: 

□ MasterCard □ Diners Clubs 
□ American Express [1VISA 

Account # 



-for $4.95 each. 



Z62/Y33 
Z63/Y34 



Expiration Date- 
Signature 



□ Also send me as my Advance Bonus: 

movie # for $19. 9S 

plus $3.00 shipping and handling which 
I'm adding to my above payment. 



Name- 



Address- 



City- 
X,p_ 



State. 

-Phone ( ) 



Note: CBS Video Club reserves the nght to reject any appli- 
cation or cancel any membership. Offer limited to continental 
U.S. (excluding Alaskal and Canada. Canadian residents will 
be serviced from Toronto (offer may vary). Applicable 
sales tax added to all orders. 



Cflf 



What's New 

products! technology 




Soviet hatchback l> 



Russia hired Porsche as de- 
sign consultant for its Lada 
Samara. The Rabbit-size car 
has a front-drive transverse 
1.3-liter engine and five- 
speed gearbox. Samaras are 
priced to compete with bud- 
get cars in Europe. V/O 
Autoexport, 14 Volkhonka 
SU 119902 Moscow, U.S.S.R. 

Stick-on vent 

Moisture and heat trapped 
beneath plastic covers on 
boats, cars, or crates may 
produce mildew. Its stick- 
on vents, with a pressure- 
sensitive adhesive, control 
condensation, says Airlette 
Mfg. Corp. (Box 3494, Lan- 
tana, Fla. 33462). Price: 
about $1.25 each. 

$130,000 supercar 

Stomp the accelerator in 
Aston Martin's Vantage Za- 
gato, and its 432-hp V8 
rockets you to 60 mph in less 
than 5 sec, the company 
claims. Top speed is 186 
mph. Its British chassis are 
shipped to Italy to receive 
hand-crafted aluminum bod- 
ies and luxury interiors. 
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Dark glasses 

Multiple coatings on extra- 
dark Solar Barriers sun- 
glasses combat annoying 
back reflections to the eyes, 
says Corning Glass Works 
(Corning, N.Y.). Made for 
intense sunlight, the glasses 
block certain blue wave- 
lengths that reduce visibility 
and fatigue eyes. $40 to $65. 



0 One-rotor chopper 



Don't worry about tangling 
with the tail rotor on this 
test helicopter — it doesn't 
have one. Notar (no tail 
rotor) is a modified OH-6A 
Cayuse, improved by Mc- 
Donnell Douglas Helicopter. 
Fan-driven air inside the tail 
boom provides directional 
control. 




Wing sail 



Fuel-saving Walker Wing- 
sails [PS, June '85] undergo 
tests on a shore platform be- 
fore they help power a 6,500- 
ton British ship. The sails act 
like upended wings, provid- 
ing horizontal thrust to 
augment ship engines. The 
seven-ton, 47-ft.-high assem- 
bly is computer controlled. 





Gripper fingers 

Tendril has eight soft-tip 
roll-around fingers to grip 
heavy sacks, pick up an 
egg, or rescue boat passen- 
gers from the sea. A cord- 
and-pulley system is powered 
by motors, air bellows, or 
hydraulics. Tendril Intl., 3 
Southgate St., Winchester, 
Hants S023 9DY, England. 





0 Speedy welder 

Sparks fly as a robotized 
machine welds fittings to a 
DC- 10 brake disc. The 
machine, three times faster 
than previous welding meth- 
ods at Goodyear Aerospace 
(1210 Massillon ltd.. Akron, 
Ohio 44315-0001), automati- 
cally turns the disc as it 
welds around the diameter. 



Aerospaceplane 

In a hurry? By the year 
2000, says McDonnell Doug- 
las, aerospaceplanes [PS 
cover story, May] may whisk 
passengers from New York 
to Australia in just 2' 2 hrs. 
This 3,400-mph version 
would burn methane fuel, 
operate at 105,000 ft, and 
take off from airports. 




<i Cargo propjet 



A large underbelly cargo 
pod — plus a 4-ft. stretch over 
its original design — boosts 
Caravan I's payload to 3,500 
lbs. Federal Express has 32 
of the single-engine prop- 
jets, and 77 more on the way. 
The cargo liner, made by 
Cessna (Wichita, Kan.), can 
also carry nine passengers. 



Escape rope 

You can escape from a 10- 
story building with its 4-lb. 
self-rescue rope rig, says the 
maker. Descent speed is 
controlled by finger pres- 
sure on a clamp. The High- 
Rise Survival Kit is lunch- 
pail size. Forrest Mountain- 
eering (1136 Speer Blvd., 
Denver, Colo. 80204). $275. 
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What's New ° n ed s e 

in Tools 



BY V. ELAINE GILMORE 



Piano is a fast, efficient clamp 
for edge gluing, says Rolek 
Enterprises (Box 22186, Bar- 
rie, Ont. L4M 5R3, Canada). 
You just apply glue, insert 
the boards, and tighten the 
screw knobs. The clamp was 
designed for small cabinet 
shops, but at $84 even a DIY- 
er can afford it. 




Comfy safety 

Respirators made of silicone 
are softer, more comfortable, 
and easier to clean than rub- 
ber types, it's claimed. A half- 
mask series from HSC Corp. 
(Box 107, Buchanan, Mich. 
49107) comes in three sizes 
and costs $20-$32, depend- 
ing on the type of filter (dust, 
paint, etc.) you need. 

Gas drill 

Tanaka's gasoline-powered 
TED-265 s /«-in. drill gives you 
heavy-duty, cord-free porta- 
bility. Unlike an electric drill, 
it can be used safely around 
water, says the company. 
Specs: 26-cc two-cycle en- 
gine, 18-lb. weight. Tanaka, 
22121 Crystal Creek Blvd.SE, 
Bothell, Wash. 98021; $520. 



Antidrip lip 

A foam collar at the base of 
the bristles on the American 
Timesaver brush not only 
prevents drips, it also lets 
you load the whole brush 
with paint. And that means 
you can paint longer between 
dips. American Brush Co. 
(60 William St., Wellesley, 
Mass. 02181); price: $5-$12. 






1 




[ 




DACR0TIZED HOT-DIP MECI 
FASTAP PLUS GALVANIZED ZINg 


4ANICAL 



; Rust buster 

These screws were subjected 
to salt spray for 55 days. The 
shiny one (left) is a Fastap 
Plus screw. Us "Dacrotized" 
coating is a tough polymer 
and zinc compound that 
won't chip, says Faspac 
(17903 Arenth Ave., City of 
Industry, Calif. 91748). Boxes 
of 100: $4.60-$10.25. 



5 1 /i6 in. = 0.4219 ft. 

Adding feet, inches, and frac- 
tions can be tedious. But not 
with Inch + , claims Aspen 
Inchware Corp. (Box 3203, 
Aspen, Colo. 81612). For $15 
you get a solar-powered cal- 
culator and a chart with dec- 
imal equivalents (in feet) for 
fractions of an inch, in '/i«-in. 
increments. 



No-hands helmet 

Q: How do you open and 
close the lens filter on the 
Speed- Weld helmet? A: With 
your chin. A '/i-in. drop of 
the jaw does it. Any welder 
will like the hands-free op- 
eration, says the distributor 
(Tradewinds, Box 807, Pasco, 
Wash. 99301). Economy mod- 
el: $42; deluxe: $55. 
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Hondas EM3500 porta- 
ble generator can shed a little 
light on the subject of black- 
outs. Because when power 
fails you, it wont. 

One quick pull and on 
goes your refrigerator, stereo, 
TV some lights— whatever 
you need to keep nice and 
comfortable. For hours. 



Its lightweight Overhead 
Valve engine is more efficient 
than conventional side-valve en- 
gines. It uses less gas. And oil. 

Plus it features our 
exclusive Oil Alert'"— to stop 
the engine automatically 
before the oil dips below a 
safe operating level. 

See the EM3500, and 



other portables from (550 to 
6500 watts, at your Honda 
generator dealer. 

He'll see you through 
your darkest hour. 

HONDA 

Power 
Equipment 



l-ur optimum performance and safety we recommend ycui trail the owner's manual before operating yum Honda I W et Equipment. t 1886 American I londa Motor Co. Inc. 



What's New 

for Your Car 



BY JACK KKKHl.KK 



Tilt-slide sun roof 

The glass panel of this after- 
market sun roof slides back 
above the sun-roof frame, 
easing installation. Dinol UK 
Ltd. (Ashville Trading Es- 
tate, Abingdon, Oxon, En- 
gland) claims the 16-by-30- 
in. assembly can be fitted in 
45 min. A handcrank tilts 
and slides the glass panel. 



Straight winder 

A system of pulleys and le- 
vers solves the problem of 
uneven cable winding for 
the George Hurst Level Wind- 
er. The patented design feeds 
cable to the drum at a 90° 
angle, no matter what the 
actual direction of pull. Vis- 
ta Group, 5601 Sepulveda 
Blvd., Van Nuys, Calif. 91411. 
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Hidden-lugs wheel Versatile rack 



The Magnum Plus aluminum 
wheel for trucks and RVs 
has a removable insert to 
expose the lug nuts. Tredit 
Tire and Wheel (57941 Char- 
lotte St., Elkhart, Ind. 46517) 
claims the light $85 wheel 
improves fuel economy and 
handling and is easier to 
clean than a steel wheel. 



Designed for vehicles with 
or without gutters, the $56 
System 2000 rack can be cus- 
tomized for load-carrying 
jobs. Accessory kits allow 
the rack to tote up to 150 lbs. 
of bikes, surfboards, skis, or 
cargo and luggage, says USA 
Products (Box 9384, Stock- 
ton, Calif. 95208). 





0 Tiny testers 

Optilux engine testers ( 1 and 
2), timing light/engine anal- 
yzer (3), xenon timing light 

(4) , and compression checker 

(5) are lightweight and du- 
rable, says Hella, Inc. (Box 
1094, Cranford, N.J. 07016). 
The testers cost $108.80, 
$66.84, $111.71, $68.58, and 
$30.66, respectively. 
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Ignition-lock armor 

The weak link in most vehi- 
cle security systems is the ig- 
nition lock and steering col- 
umn. Steadfast Corp. (271 
Western Ave., Lynn, Mass. 
01904) claims its fitted steel 
collar is easy to install, yet 
would take an expert thief 
up to a half-hour to bypass. 
Price: $125. 



Cot 



aterial 




Protect the biggest investments of your lifetime. With 
two new special edition videocassettes from Consumer 
Reports, the leading consumer advisory magazine. 

"HOME, SAFE, HOME" is a complete guide to home 
safety and security. From "childproofing" and accident 
prevention to security devices and comprehensive insur- 
ance coverage. "CARS "helps you make the most informed 
buy on a new or used car. Provides tips on getting the 
best deal on auto loans. And helps you decide on the 
most appropriate car insurance at the best price. Both 
are 50 minute tapes. At just $19.95 each, it's the most 
reasonable premium you'll ever pay. 

KARL- Oil MAR 

IOME VIDEtl 



Order direct by calling 1-800-624-2694, in California 
1-714-474-0355. Or send a check for $19.95 each plus 6.5%* tax 
and $2.50 for shipping and handling per cassette to Consumer 
Reports Video, in c/o Karl • Lorimar Home Video, 17942 
Cowan, Irvine, CA. 92714. 

Name 



Address 
City 



.State 



.Zip . 



Visa/MasterCard #. 

Expiration Date 

Signature 



HOME, SAFE, HOME: Quantity: VHS: 
_ CARS: Quantity: VHS: BETA: 

I 'California residents only. 



BETA: 



What's New 

in Photography 

BY ARTHUR FISHER 



First-time SLR 

Latest sibling in Minolta's 
noted Maxxum family is the 
Standard Maxxum 5000, sim- 
pler and cheaper than the 
7000 and 9000 models. Aimed 
at first-time SLR users, it has 
autofocusing, and automatic 
load, advance, and expo- 
sure. With a 50-mm f/1.7 lens, 
it's $491; 1800AF flash is $88. 




0 Watch those rays 



This film carrier guards 
against airport X-ray expo- 
sure. It holds up to four 
35-mm cartridges (or three 
in their plastic cans), and 
clips to your belt or camera 
bag. Price: $3.95 each, or $10 
for three. Spiratone, 135-06 
Northern Blvd., Flushing, 
N.Y. 11354-4063. 



All-weather, telephoto autofocus 35s 

Nikon has added some new touches to its compact 35-mm 
camera lineup: the Action-Touch and Tele-Touch models 
shown above. The Action-Touch is an all-automatic, all- 
weather camera with built-in flash and active infrared 
autofocusing, designed to shoot almost anywhere, even 10 
feet underwater. The Tele-Touch features built-in telephoto 
and wide-angle lens options with macro-photo capability. 
A switch provides a choice of a 38-mm f/3.5 (wide) or a 
65-mm f/5.6 (tele) setting. List price of the Action-Touch is 
$268; the Tele-Touch is $300. 





0 Versatile 645 

A hefty handful for serious 
amateurs and pros, Ma- 
miya's M645 Super has inter- 
changeable magazines for 
120 and 220 roll, 35-mm, 
and Polaroid-type 600 films. 
The $625 accessory AE 
Prism Finder shown pro- 
vides three-way metering. 
The Super is $1,650. 
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Sleek disc camera 

A streamlined package of 
compact size, Kodak's 3600 
disc camera offers ultra-sim- 
ple shooting and an image 
size 20% larger than normal. 
There's one fixed exposure, 
and the flash fires every 
time. The wide bottom han- 
dle flips up to cover the lens 
and turn off the camera. $45. 
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YOUR CARS ENGINE 

will Work BbtteR) 
last longer with tufoih 



® 



—you'll spend less to 
run the car you now own. 

Here's How Patented Tufa i I Technology, using 
PTFE increases engine life . . . does much morel 

Tufoil with polytetrafluoroethylene (PTFE) 
improves horsepower and MPG while drasti- 
cally cutting engine wear and repair bills. 

How? By dramatically reducing your 
engine's internal friction and operating 
temperature. Now you can get much longer 
life from your car's engine and save hundreds 
on gas. Many Tufoil customers are reporting 
astonishing performance results! 

Tutoil® technology works . . . here's more proof! 




Tufoil turns your motor oil into a 
super lubricant, protecting all internal 
engine parts. 

You'll feel your car respond better, start 
quicker, accelerate faster, climb grades more 
easily, idle smoother ... and you'll notice the 
results the first time you use it. Tufoil is the 
next best thing to engine insurance! 



In any weather, throughout their entire 
performance range, engines with 
Tufoil run easier. 

When you drive in hot weather, Tufoil's 
remarkable friction reducing formula will keep 
your engine temperature lower to prevent 
overheating. Two independent test labs have 
shown in cold weather, your engine will start 
quickly and easily— even in sub-zero tempera- 
tures, so your battery works less and lasts 
longer. Whether you drive long distances at 
high speeds . . . pull heavy loads ... or stop- 
and-go in city traffic, Tufoil® protects your 
engine best. It's the most sophisticated engine 
lubricant ever developed for your car. (Six 
U.S. patents have been awarded so far and 
more are pending.) 




. . .that Tufoil® is 
better than other 
lubricants. . .the list 
keeps growing. 



1 Six U S and a number ol foreign patents 
have been awarded to Fluoramics lor Tutoil " 

more are pending. 

2 Independent laboratory tests throughout the country and throughout the 
world have proven Tufoil's' claims of making your car's engine run better, 
smoother, cooler 

3. In Canada, government tests show a big improvement in low temperature 
starting for gas and diesel engines with Tufoil' (5% fuel savings) 

4 In Australia, researchers at the University of New South Wales reported 
fuel savings of up to 7%. 

5 In Israel, scientists at the Technion Research Institute found Tufoil' a relia- 
ble lubricant for scorching desert driving Save fuel too (4%). 

6 In Texas, stationary engines used to pump natural gas are lasting more than 
twice as long and running cooler on hot sunny days when Tufoil' is used 

7 In New York State, the maintenance engineer at a maior automobile 
manufacturer reports m-plant propane fueled lift trucks' engine life is 
doubled when Tufoil' is used 

8 More and more police departments and racing drivers are switching to 
Tutoil' to save engine wear and fuel for faster fnction-iess starts 

9 We've had many customers tell us Tufoil" gives astonishing improvements 
to their engines Over the life ol your car this translates into thousands 
of dollars saved and tens of thousands of extra miles added" 



Most engine wear and damage occurs during 
starting. This is where Tufoil makes a 
gigantic difference. 

Driving causes only a small percentage of 
the wear on your car's engine; much occurs 
during starting— that crucial "oil-less" period 
before your oil has circulated sufficiently to 
work. With Tufoil, internal engine parts are 
protected even while the rest of your car's oil 
is still settled down in the sump. 



NO RISK FREE TRIAL OFFER 
MONEY-BACK GUARANTEE 

We guarantee that Tufoil works as prom- 
ised and that you'll notice the terrific results 
immediately. We dare you to give Tufoil a run 
for your money. It's easy. Just follow direc- 
tions carefully and add Tufoil within 1 ,000 
miles of an oil change. 



TRY TUFOIL FOR 30 DAYS 
OR 1000 MILES 

If you're not satisfied, simply send us proof 
of purchase with a note and we'll refund your 
money immediately— no questions asked. 

Send for Tufoil today. Try it RISK FREE 
and prove for yourself the amazing increase in 
your car's performance. Fill in the coupon 
today. Or call TOLL-FREE 1-800-922-0075. 24 
hours a day. (In New Jersey, call 
201-825-8110). 



Chart shows how Tuloil 
improves your engine. 




A -New Car 

B- Performance after break-in period 

C - Performance declines with age and mileage 

D- Dramatic improvement with Tufoil 



rush my Tuloil order: 

ONE 8 oz. bottle treat one car for 
$14.25 (plus $3.50 shipping and 
handling) 

□ TWO 8 02. bottles . . . treat two cars 

for $25.00 (plus $4.00 shipping 
and handling) SAVE $6.00 

<h^AA^Id)Adtd^k^^. 

Buy a gallon of TUFOIL to share 
with your friends & save $159'!! 

□ ONE GALLON . treat 16 cars for 

$125.00 (plus $6.00 shipping 
and handling) 

'over the single bottle price 
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F Fluoramics, Inc. 
103 Pleasant Avenue 
Upper Saddle River, N.J. 07458 

My check or money order lor S is enclosed 

Charge my credit card: 

□ Am.Express □ MasterCard □ Visa 

Card No 

Exp Date 

Signature 

Name 

Add ress 

&ty_ 

Stale Zip 



IN J residents nlease add 6/ sales taxi Ordeis to Canada Send check 
or money order m U S currency Add S4 extra shipping charges 



Tufoil is Reg. T.M. Fluoramics. Inc. 



What's New f^r"? 

Attached to Canon s new 

in Electronics 



BY WILLIAM J. HAWKINS 



small-business photocopiers, 
the Image Editor lets you 
edit a document before it's 
copied. Use the electronic 
stylus to mark areas for 
omission or highlight an 
area by adding color. The 
editor is $300; copiers are 
about $5,000. 




Smarter modem Ready-to-go VOM 0 



PostmatiQ handles all elec- 
tronic mail jobs — from send- 
ing data at specific times to 
excerpting incoming text 
—automatically. Its 68000 
microprocessor accepts over 
75 user commands. Made 
by MCTel (3 Bala Plaza E., 
Bala Cynwyd, Pa. 19004), 
PostmatiQ is $1,295. 



Cables for the Fluke 37 
multimeter stow inside its 
case. The battery-powered 
3'/2-digit meter shows 
changes in voltage, current, 
or ohms as they occur, or 
holds the lowest and highest 
measurement for display. 
John Fluke Mfg. (Box C9090, 
Everett, Wash. 98206); $229. 





Cleaner-rewinder 

Don't press "rewind": Put 
your videotape in the Tape 
Maintenance System. The 
clever box rewinds the tape 
while cleaning or demagne- 
tizing it. Made by Ambico 
(50 Maple St., Norwood, N.J. 
07648), it's $120 with AC 
adapter and enough clean- 
ing fluid for 100 passes. 



Hand-held PC 

Datacomputer uses pro- 
grams sent to it from your 
IBM PC (via a serial connec- 
tion). Data are shown on its 
24-character display, entered 
through its keyboard or 
bar-code reader. Made by 
National Datacomputer (34 
Linnell Circle, Billerica, 
Mass. 01821), it's $2,995. 



Cordless pen 

It works like any other light 
pen: You touch it to a com- 
puter's screen to make an 
entry. But unlike the others, 
Feather has no cord. It com- 
municates via infrared light 
with a receiver attached to 
the computer. Made by HEI 
(Victoria, Minn. 55386), the 
Feather light pen is $195. 
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Only NRI teaches you to service and 
repair all computers as you build 
your own 16-bit IBM-compatible 
micro 



Now that computers are firmly estab- 
lished in offices— and in homes, too— the 
demand for trained computer service 
technicians surges forward. The 
Department of Labor estimates 
that computer service jobs will 
actually double in the next ten 
years— a faster growth rate 
than any other occupation. 

Total systems 
training 

No computer stands alone 
. . . it's part of a total 
system. And if you want 
to learn to service and 
repair computers, you 
have to understand com- 
puter systems. Only NRI includes a power 
ful computer system as part of your train- 
ing, centered around the IBM-compatible 
Sanyo 550 Series computer. 

As part of your training, you'll build 
this highly rated, 16-bit IBM compatible 
computer system, assemble 
Sanyo's "intelligent" keyboard, 
install the power supply and 
disk drive, interface the high- 
resolution monitor and dot 
matrix printer, even expand the 
memory from 128K to 256K 
RAM. It's confidence-building, 
real-world experience that 
includes training in program- 
ming, circuit design, and 
peripheral maintenance. 

No experience 
necessary— NRI 
builds it in 

Even if you've never had any previous 
training in electronics, you can succeed 
with NRI training. You'll start with the 
basics, then rapidly build on them to 
master such concepts as digital logic, 
microprocessor design, and computer 
memory. You'll build and test advanced 
electronic circuits using the exclusive 
NRI Discovery Lab®, professional digital 
multimeter, and logic probe. Like your 
computer system, they're all yours to 
keep as part of your training. You even 
get over $1,000 worth of software, 
including the popular WordStar and 
CalcStar. 

Send for 100-page 
free catalog 

Send the coupon today for NRI's 100-page 
full color catalog, with all the facts about 




mm 



NRI Is the only home 
study school that 
trains you on a total 
computer system. 
You'll Install and 
check keyboard, 
power supply, disk 
drive, printer, and 
monitor, following 
step-by-step 
directions. 



computer 
training. Read 
detailed descrip- 
tions of each 
lesson, each experiment you perform. See 
each piece of hands-on equipment you'll 
work with and keep. And check out NRI 
training in other high-tech fields such as 



Your NRI total 
systems training Includes 
ail ol this • NRI Discovery 
Lab* to design and modify 
circuits • Four-function digital 
multimeter with audio cassette training • Digital logic 
probe for visual examination of computer circuits 
• Sanyo 550 Series computer with "intelligent" keyboard 
and 360K double-density, double-sided disk drive • High- 
resolution monochrome monitor « RAM expansion 
module to give you powerful 2S6K memory ■ 120 CPS 
dot matrix printer with near-letter-quality mode • Easy 
Writer I, WordStar, CalcStar bundled software • Refer- 
ence manuals, schematics, and bite-sized lessons. 



Robotics, Data Communications, 
TV/Audio /Video Servicing, and more. 

Mail the coupon today, and see how 
NRI can prepare you for advancement and 
new careers in the exciting world of 
electronics. If the coupon has been used, 
write to NRI Schools, 3939 Wisconsin Ave., 
Washington, DC 20016. 



SEND COUPON TODAY FOR FREE NRI CATALOG! 



McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, NW, Washington 
We'll give you tomorrow. 
[j/CHECK ONE FREE CATALOG ONLY Q 

□ Computer Electronics wrtti 
Microcomputers 

□ TV/Audio/Video Servicing 

□ Satellite Electronics 

_j Robotics & Industrial Controls 

□ Data Communications 



DC 20016 
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For Career courses 
approved under Gl Bill 
□ check lor details 



Industrial Electronics 
Communication Electronics 
Electronic Design Technology 
Telephone Servicing 
Digital Electronics Servicing 
Basic Electronics 
Bookkeeping & Accounting 



D Appliance Servicing 
ZI Small Engine Repair 

□ Air Conditioning. Heating. & 
Refrigeration 

□ Lxksmithing & Electronic Security 
Z] Building Construction 

□ Automotive Servicing 
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Age 
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What's New 

in Home 
Improvement 

BY STEVEN ASHLEY 



Inverted icebox 

Sears has turned the fridge 
upside down by placing the 
refrigerated section of its 
Limited Edition Kenmore at 
eye level and the freezer be- 
low. The $2,500 unit has a 
"super-chill" drawer in the 
middle, a compartment for 
trays or wine at the top, and 
a bottom pull-out step. 




Ground-water wick Ceramic-tile ceiling i> 



Land Drainer can draw wa- 
ter from saturated soil faster 
than perforated pipe, says 
Armco Construction Prod- 
ucts (Box 800, Middletown, 
Ohio 45043). A 50-ft. length 
of Land Drainer, which is 
made of a waffle-shaped 
polyethylene core wrapped 
with polyester fabric, is $22. 



Bring the look of ceramic 
tile to your ceiling with 
Checkers, a mineral-fiber 
panel from USG Acoustical 
Products Co. (101 S. Wacker 
Dr., Chicago, 111. 60606). Each 
2-by-4-ft. panel ($4.50) simu- 
lates 32 6-in. sq. tiles. The 
checkered pattern hides the 
suspended gridwork. 





la- 



C Top-down cooker Quick-link plumbing 



The Shiftee Chef barbecue 
($539) uses suspended gas- 
fired ceramic bricks to broil 
meat from the top down. In- 
tense 950° F heat sears in 
juices and cooks food in one- 
third the time of other patio 
broilers, says Farmer's Fac- 
tory Co. (Box 122, County 
Line Rd., Lee, 111. 60530). 
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Connecting plastic, copper, 
and galvanized pipes is easy 
with the Push *n' Turn 
plumbing system from the 
King Division of Jameco In- 
dustries (248 Wyandanch 
Rd., Wyandanch, N.Y. 11798). 
Cut the tubing, push it 
into the fitting, and tighten 
thenut— and you're finished. 



Cot 



A SPA IS A SPA IS A SPA 



A CONSUMER 
GUIDE 

If you've been considering a spa or hot tub 
you're probably already aware of the benefits 
and pleasures of whirlpool massage. However, 
not all spas and hot tubs are alike. The true test 
of any spa is whether it can provide these 
pleasures conveniently and efficiently. We'd 
like you to know what to look for when 
shopping for a spa and show you why the 
engineers who designed the HOT SPRING SPA 
have produced the best one available today, 
t MATERIALS AND CONSTRUCTION. 
The HOT SPRING SPA is made of the most 
advanced and durable material of any spa— 
ROVEL™ This high-impact plastic is superior to 
wood of old fashioned hot tubs because it 
doesn't absorb water, leak or deteriorate. 
Unlike fiberglass or acrylic surfaces, ROVEL 
won't peel, blister, crack or delaminate. Check 
the warranties of other spas and you'll see that 
ROVEL is guaranteed to be much more durable 
than any other spa material. In fact, a recent 
industry trend has seen many acrylic manufac- 
turers reduce surface warranties to just one 
year! ROVEL is softly textured so you won't slip 
when entering or exiting the spa. 

2. CONVENIENCE AND EFFICIENCY. 
Most spas and hot tubs have very little thermal 
insulation, some have none at all! Just how 
important is insulation? It's the most important 
feature in private spa ownership! Uninsulated 
spas will physically not operate outdoors in 
colder climates, making spa use as seasonal as 
a swimming pool. Further, a marginally insu- 
lated spa forces the heater to run continuously, 
costing you money. The HOT SPRING SPA is 
FILLED SOLID with over 130 lbs. of poly- 
urethane foam insulation (A) and standard 
equipment includes a 3 V4 " thick insulating 
cover (B). This heavy insulation makes it eco- 
nomical to keep the HOT SPRING SPA heated 
to your desired temperature 24 hours a day, 
regardless of location. You can use your HOT 
SPRING SPA at any time day or night, in any 
weather, and for just pennies. 

3. TEMPERATURE. 

Precise temperature control is important. A spa 
should control temperatures within ± 1°F. or 
you'll forever be too hot or too cold as the 
water changes temperature. The HOT SPRING 
SPA achieves this accuracy by using a "precise 
demand" thermostat with its sensor in intimate 
contact with the water (Q. 

4. HYDROTHERAPY JETS. 

Vigorous jet action is the key to true hydro- 
therapy. Only the HOT SPRING SPA gives you 
the option of powerful fixed jets (22 psi at each 
jet) (D), and the unique massaging effects of 
MOTO-MASSAG E!" The exclusive MOTO- 
MASSAGE (U.S. Patent #4,523,340) glides 
gently up and then down the entire length of 
your back in a continuous sweeping motion 
that simulates the natural stroking of a manual 
massage (E). In addition, we provide an air 
control which can be reached from inside the 
spa so you can vary the intensity of the jets (F). 
These features combined with the STA-RITE 
Max-E-Glas pump provide the best hydro- 
therapy available today (G). 




5. WATER CHEMISTRY AND 
FILTRATION. 

Most portable spas contain less than 180 gal- 
lons of water. It is difficult to maintain proper 
chemistry in such a small body of water. There- 
fore it is necessary to drain them more 
frequently than the HOT SPRING SPA which 
contains 275 gallons. Good filtration is essen- 
tial in any spa, but in other portables, it has 
been overlooked. The HOT SPRING SPA has 
the largest capacity filter of any portable spa- 
50 square feet (H). It requires attention only 2 
or 3 times a year. Its top-loading design allows 
you to inspect, remove, and clean it without 
draining the spa. 

6. LIGHT FOR NIGHTTIME USE. 

Another feature of the HOT SPRING SPA is the 
underwater light (I). It's dimmer controlled so 
it's never too bright or too dim, and different 
colored bulbs can be used for different effects. 

7. NO INSTALLATION. 

Simplicity of installation should be checked. 
An in-ground spa is the most difficult, usually 
requiring backyard excavation, building per- 
mits and an expensive installation crew. Hot 
tubs are not much simpler. The HOT SPRING 
SPA avoids these problems by requiring only 
common household current to operate (110v. 
20amp.) (J). There is no permanent hard wire 
electrical hook-up, no external plumbing to 
assemble, and no building permits to obtain. As 
a portable appliance, the HOT SPRING SPA 
will not increase your property taxes and you 
can take it with you when you move. 

8. LISTED BY UNDERWRITERS 
LABORATORIES. 

The HOT SPRING SPA is completely listed by 
Underwriters Laboratories, the recognized 
experts in testing for safety. The importance of 



correct and safe electrical design should not be 
overlooked. Check for the U.L. Mark on the 
outside of any spa you're considering— you'll 
see it on the HOT SPRING SPA. 
We are proud of the quality features we build 
into every HOT SPRING SPA. The HOT 
SPRING SPA is an integrated design whose 
form follows function-the result of 9 years of 
evolution toward an ideal. So, before you buy 
any spa, be sure to see and test the HOT 
SPRING SPA. It has the features, performance, 
and quality you need. 




America's Favorite 
Portable Spa 

Five models to choose from. Dealers nation- 
wide. For a complete catalog and a dealer 
nearest you, please call: 800/243-9851. In 
California, call collect 619/438-3334. 



Watkins Manufacturing Corporation, 
Carlsbad, California 



Cop; 



Recommended by 
Ford, Chrysler, GM 

for all new 4 cylinder and 
small 6 cylinder engines: 

IOW-30 or 5W-30. 

Recommended for quality: 
The Big Q. 

Quaker State quality should be your first 
choice whatever the viscosity. It's a one-of-a-kind 

?erformance oil. Quaker State IOW-30 or 5W-30. 
he factory recommended viscosities to protect 
4 cylinder and small 6 cylinder engines. 

Check your new car owner s manual. 

/Quaker State. 
The Big Q stands for Quality. 
/Always has. Always will. 




^The WHAT'S NEW magazine I 

Popular 
Science 



When we got a chance to drive Buick's 
new concept car, the Wildcat, which 
appears on this month's cover, we nat- 
urally leaped at it. Tom Wilkinson 
went out to General Motors' Arizona 
proving ground and learned first hand 
about some of the goodies that will 
be coming your way in GM cars in fu- 
ture years. But he also found out 
something about how concept cars are 
born — how a company like GM decides 
its future direction and probes this fu- 
ture by building cars like this one. 
This glimpse inside a very competi- 
tive industry adds a new dimension 
to Tom's story in this issue. Greg 
Sharko took the cover photo. 

Cooling-system coup 

Last month's issue contained a piece 
on a revolutionary new reverse-flow, 
engine-knock-fighting cooling system 
that would allow compression ratios 
of engines built with the new system 
to go up sharply. And that means more 
power. Now, Mecca Development, the 
engineering firm that developed it, has 
entered a modified Chevrolet GT-1 
race car with a 17:1 compression ratio 
in a race in Charlotte, N. C. The car 
took first place and broke the lap rec- 
ord by more than two seconds. Next 
pit stop: Lime Rock, Conn. 

Spaceplane contracts 

NASA and the Department of Defense 
have awarded seven contracts for work 
toward developing the Orient Express 
[PS, May], an advanced plane that 
will fly to the edge of space and travel 
anywhere on Earth in two hours. Gen- 
eral Electric, Pratt and Whitney, and 
United Technologies received contracts 
to work on engines; Boeing, General 
Dynamics, Lockheed, McDonnell 
Douglas, Rockwell, and North Amer- 
ican Aircraft will work on airframes. 

Joined-wing launch 

NASA has signed a $500,000 contract 
with ACA Industries of Palos Verdes, 
Calif., to build a joined-wing aircraft 



[PS, Jan.l for testing. The company 
won't start from scratch; it will mod- 
ify the AD-1 aircraft with the weird 
oblique wing. When Popular Science 
first covered what we called at the 
time the "scissors wing" aircraft back 
in October 1972, it was just a concept. 
But the AD-1, which flew a few years 
ago, demonstrated that a single wing 
that pivots in the middle so that one 
wing swings forward while the other 
swings back works just fine. 

In its new incarnation, the same 
plane will be modified to test the 
diamond-wing concept, in which the 
main wing up front sweeps back and 
up to join the smaller rear wing, which 
sweeps forward and down from the 
rear of the aircraft. The joined wing 
adds strength and rigidity, making the 
whole structure stronger but lighter, 
and thus contributing to greater fuel 
efficiency and better performance. 

Computer power 

About seven years ago computer-sci- 
ence experts noted the birth of the 
Apple II and gazed into the future. 
They said that by the mid-1980s there 
would be millions of personal comput- 
ers out there, and they projected the 
capabilities they'd have pretty accu- 
rately. Warmed by that success, they've 
tried it again, this time in an article 
in Science magazine. The group says 
that by 1988 — just two years from now 
— there will be a new generation of 
computer work stations. They'll have 
far more advanced graphics capabili- 
ties than anything available now short 
of high-end professional systems. The 
graphics will be spectacular, with a 
resolution of about a million pixels 
— similar to present-day TV. They'll 
have five to 10 times the power and 
10 to 20 times the memory. All com- 
mands will be given by mouse or joy 
stick — no more typed-in word com- 
mands. New programs will be easy to 
learn because standard symbols will 
be used, just as on the Macintosh. 
Other specs: New-generation machines 
will use a 32-bit microprocessor and 
the Unix operating system, have a 



clock speed of (gasp!) 12 to 18 mega- 
hertz, and be full of more bells and 
whistles than most of us could make 
use of in a month of megaflops. 

The inside story 

Popular Science has reported several 
times on the remarkable accomplish- 
ments of an astonishing fanatic: a phy- 
sician turned physicist named Ray 
Damadian. Damadian devised a meth- 
od of using a long-known analytical 
technique called nuclear magnetic res- 
onance to make incredibly detailed 
pictures of the human body without 
potentially hazardous X-rays [PS, Dec. 
77]. 

Over the years I've come to know 
Ray Damadian well, but I recently 
learned a lot more about him. The oc- 
casion was the publication of the book 
A Machine Called Indomitable, by 
Sonny Kleinfield, Times Books, $16.95. 

Naming a machine — especially that 
name — is overblown and larger than 
life. But that's Ray Damadian. Ear- 
lier I called him a fanatic. That word 
was not lightly chosen. But he just 
may be one of those fanatics who has 
done something important for the 
human race. 

I think you would enjoy the book. 

Journalist in space 

I am happy to announce that Jim 
Schefter, PS West Coast Editor and 
one of the country's leading space and 
aviation writers, has been selected as 
a candidate for NASA's journalist-in- 
space project. All told, some 1,700 jour- 
nalists applied. In this first cut, 100 — 
including Schefter — were selected. 
Our congratulations to Jim; it's a well- 
deserved honor. Now, in several stages, 
the 100 will have to be whittled down 
to one. We hope he makes it. 
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PS drives 



Buick's performance 

What's it like to get behind the wheel of a sports car of the future? To find out, the PS 
senior auto editor drove the Wildcat, testing its advanced electronics, multi-valve engine, 
and four-wheel drive. Here's an inside look at the birth of a modern concept car. 



By TOM WILKINSON 

Photos by Greg Sharko 

For a car company, predicting the 
future is a deadly serious busi- 
ness. It can take six years and 
billions of dollars for a new car to 
travel from the sketch pad to the show- 
room. Predict wrong, and you wind up 
with dealer lots full of cars nobody 
wants. That's why auto companies 
build concept cars to test new ideas. 
The dreams of stylists and engineers 
are turned into fiberglass-and-steel 
show cars, which are trucked to cor- 
porate meetings, auto shows, and mar- 
keting clinics for evaluation. Features 
people like wind up on future cars. 
Other ideas are quietly discarded. 
About 18 months ago, a team of 
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Buick engineers was assigned to build 
an all-out performance concept car. It 
was to be no ordinary show-car shell: 
The engineers were instructed to cre- 
ate a car that uses state-of-the-art 
technology and styling — and one that 
could be driven on a test track. The 
result is the Wildcat, a car that may 
be the precursor of performance cars 
of the 1990s. 

So when Buick called and asked if 
Popular Science would like a test 
drive, I jumped at the chance. It was 
a rare opportunity to see what a sports 
car of the 1990s might be like. And as 
my day with the Wildcat progressed, 
it also turned into a fascinating look 
at the way a concept car evolves. 

Walking around the Wildcat as it 
crouched on the skid pad at Gen- 



eral Motors' Arizona desert proving 
ground, I became aware of how closely 
the engineers and stylists had worked 
together. The deep red paint gleamed 
softly in the early morning sun. A 
dark bubble canopy, about knee high, 
all but obscured the cockpit. Huge ra- 
dial tires, an aircraft-style fuel filler, 
and an exposed engine all had been 
integrated into the styling. 

From the beginning, the Wildcat 
was designed as an all-out perfor- 
mance car, said Ed Roelle, manager 
of concept cars at Buick. "We decided 
that we ought to do a driver's car — a 
car that the driver of the nineties 
would enjoy." 

With this goal in mind, the next 
step was to decide on specific features, 
he said. "That's when we came up with 



oar for the 1990s 



the four-valve engine, a transmission 
that lets the driver maintain full con- 
trol, and electronics that support the 
driver." 

Buick tried a number of shapes over 
a year-and-a-half period, but none 
seemed right. Twelve students from 
Detroit's Center for Creative Studies 
also tackled the project. Then, in the 
summer of 1984, David P. Rand at 
Buick's Design Studio No. 1 made a 
drawing that pulled everything to- 
gether. "When I saw it, I knew that 
was it," said Buick's chief designer, 
William L. Porter. 

From there, things started to hap- 
pen quickly. Triad, a prototype shop 
in Michigan, produced two versions of 
the car, one for display only and a sec- 
ond that ran. Buick won't reveal the 
cost. Much of the car is hand built. 
Some parts, like the racing-inspired 
V6, are heavily modified production 
pieces; others, like the three comput- 
ers that control the car, are similar to 
parts found in current Buicks. 



The three electronic displays were 
the first thing to grab my attention, 
once I had managed to climb over the 
wide doorsill and drop into the bucket 
seat. As the canopy and steering col- 
umn lowered with a whine of electric 
motors, a multicolored display in the 
center of the wheel settled in front of 
me. Out toward the edge of the instru- 
ment panel, a semi-silvered mirror 
showed a digital speedometer, odome- 
ter, and PRN1234 display for the 
transmission. In the center console, a 
TV-like screen blinked a sequence of 
displays. 

Two body control computers, derived 
from those used on the Riviera, run 
these displays. The first computer 
sends information to the center hub 
via optical fibers. There, backlit 
liquid-crystal displays show engine 
speed, coolant temperature, fuel level, 
and battery voltage. This computer 
also runs the heads-up display on top 
of the instrument panel. 

The second computer runs the 



screen in the center console, which 
displays tire pressure, tire slippage, 
horsepower, torque, and oil tempera- 
ture graphics. It also displays a g- 
meter that shows acceleration, brak- 
ing, and cornering forces. 

These electronics look impressive 
when you're sitting still. The computer 
even has a "show mode" that sets ev- 
erything blinking in sequence like a 
miniature Times Square. But once un- 
derway, I found only some of the dis- 
plays useful. 

The heads-up display works. Its sim- 
ple two-mirror periscope puts a large 
digital speedometer in front of the 
driver's eyes, and the 41-inch viewing 
distance made it easy to glance back 
and forth from the road to the display. 
Built from off-the-shelf parts, the 
heads-up display is close to production, 
said Dennis H. Davis, staff project 
engineer. 

The console display, with its fiat, 
vacuum fluorescent dot-matrix screen, 

Continued 
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"A number ofGM divisions are looking 



also seems destined for production. 
"The vacuum fluorescent tubes are 
more expensive than a CRT, and we 
don't know about their reliability," 
said Davis. But the compact screen 
can display anything a computer can 
generate. 

Because the screen was mounted in 
the center console, I couldn't look at 
it long enough to read the complex 
graphics. Then the oil temperature in 
the engine started to climb. A simple 
bar graph showing temperature ap- 
peared on the screen, accompanied by 
a tiny oil can that flashed insistently. 
This I had no trouble understanding. 

Cool the engine 

Ray Smith, manager of special ve- 
hicle development, leaned over from 
the passenger seat. The shape of the 
car's body was so smooth that air 
wouldn't flow through the oil cooler, 
which was mounted under the rear of 
the car, he said. A fan for the cooler 
was on the way. But for now we would 
have to stop occasionally to let the en- 
gine cool off. 

The g-meter display bothered me. 
When called up from the computer, it 
showed a bull's-eye with a dot repre- 
senting the car in the center. The 
outermost circle was one g of force. 
Accelerate, and the dot inched down; 
brake hard, and it shot up; corner, and 
it moved to the side. 

Smith claimed that the meter could 
help a driver get maximum perfor- 
mance from the car. But imagining 
hordes of drivers careening down 
winding roads while watching tiny 
white dots on their g-meters was 
enough to make me want to take the 
bus. 

One of the displays Buick seems 
most excited about left me unim- 
pressed. There's no doubt that the cen- 
ter hub, with its fiber optics and 
multicolored LCD, is a technical tour 
de force. But with the wheel in a com- 
fortable driving position, the display 
was too close and too far below my 
sight line to glance at comfortably. 

"A number of GM divisions are look- 
ing at some form of fixed steering 
hub," Davis told me. If it goes into pro- 
duction, perhaps this high-tech won- 
der will come with a pair of Ben 
Franklin-style low-tech bifocals. 

On the track 

Although the electronics in the 
Wildcat can be dazzling, you don't no- 
tice them after five minutes on the 
road. The Wildcat has the chassis of 
a race car under its plastic body and 
web of wiring. And as in any race car, 
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you end up paying attention to things 
mechanical. 

The engine, for example is built by 
McLaren from one of the heavy-duty 
3.8-liter engine blocks that Buick sells 
to stock-car racers. Each aluminum 
head has two overhead cams and four 
valves per cylinder. Smith said the en- 
gine is similar to one that Buick will 
race at Indianapolis if it moves away 
from the current push-rod engine. 

Mounted backwards in the chassis, 
the engine drives all four wheels 
through a four-speed automatic trans- 
mission and a transfer case located 
in the middle of the car. The trans- 
mission is the same THM 440-R4 used 
in GM rear-wheel-drive cars, modi- 
fied so that it can can be shifted 
mechanically. 

It's a potent combination. "The en- 
gine is probably two hundred forty 
or fifty horsepower," said Smith. "It 
started out at two hundred forty. Then 
while were were putting in a new cam 
drive, we advanced the cam five de- 
grees." Smith says the engine has 
enough power to pull the 3,400-pound 
show car from zero to 60 mph in about 
8.5 seconds. 

At 70 mph, the computer interrupts 
fuel to the engine, to keep guest driv- 
ers like me from getting carried away 
and breaking something expensive. At 
that speed, the Wildcat is just loafing 
along. 

Buick has come up with an unusual 
way of splitting torque between the 
front and rear axles of the chas- 
sis. By using different gear ratios 
(2.14:1 front, 4.10:1 rear), Buick is 
able to send most of the torque to the 
rear wheels, which carry more weight 
and use slightly larger Eagle VR tires. 
A center differential compensates 



for the different drive-shaft speeds. 

It sounds strange, but it works. 
Combining four-wheel drive with the 
Wildcat's lightning-quick steering and 
race-type suspension makes for a car 
that changes directions instantly. With 
the engine control computer watching 
our speed, there was no way to ap- 
proach the chassis limits. And the 
four-wheel anti-lock disc brakes never 
even warmed up. 

This superb performance has a 
price, though. Unlike a production car, 
with its maze of rubber bushings and 
isolators, the Wildcat has its engine, 
drive train, steering, and suspension 
bolted directly to steel subframes, 
which in turn are bolted to a steel- 
reinforced plastic frame. The result: 
Everything vibrates. And as the fre- 
quency of vibration changes, every- 
thing resonates. At 60 mph, the cock- 
pit becomes one big resonance cham- 
ber, just like the inside of a bass violin. 

The shifter also presented problems. 
Mounted on the console, it's pulled up 
once for each upshift, clicked down 
once to downshift, like a motorcycle. 
There was lag in the servos, though, 



Buick's Smith, on the far right, and PS 
Senior Editor Wilkinson discuss the de- 
tails of the Wildcat's racing-inspired 
chassis (right). The front of the body 
pivots forward to allow entry into the 
two-seat interior. The car's V6 engine 
is exposed on the rear deck (lower 
right), making its aluminum heads and 
intake manifold part of the exterior 
styling. In the interior (below), a fixed 
center hub displays engine speed and 
other information, while a dot-matrix 
screen in the center shows an engine 
spark map. Two computers derived 
from those used in the current Buick 
Riviera run the displays. 




at some form of fixed steering hub 



forcing me to shift about 500 rpm be- 
fore I wanted to. 

Then, during a photo session, we 
drained the battery running the can- 
opy up and down. Suddenly, the shifter 
didn't know which gear it was in, and 
its neutral safety switch refused to 
allow the car to start. Finally, Buick's 
car of the '90s had to be towed back 
to the shop on the end of a stout hemp 
rope. 

The other glitches we encountered 
included an air conditioner that 
worked sporadically because of a 
faulty relay, and enough distortion in 
the plastic canopy to make passing 
cars look like telephone booths. Smith 
said it took seven tries to make a can- 



opy that would be even this usable. 

At first it seemed unsettling find- 
ing so many teething problems in a 
car that looked so beautifully finished. 
But the more time I spent with the 
Wildcat, the more I came to appreci- 
ate that debugging is part of building 
concept cars. It's an enormous under- 
taking to build a car from scratch in 
just a few months. And none of the 
problems we encountered detracted 
from the purpose of the Wildcat — to 
provide a test-bed for new technology. 

What did I think of these new ideas? 
The four- valve V6, four-wheel drive, 
and heads-up display are winners. The 
instruments in the steering wheel hub 
aren't. The graphic display in the cen- 



ter of the console and the manually 
shifted transmission have promise but 
need further work. 

Other drivers no doubt will rate 
things differently. "It's a controversial 
car. That's the idea of it, to get every- 
body thinking," said Smith. Then he 
chuckled and added, "You can't walk 
by it and not say something." 

As I left the Wildcat at the end of 
the day, I had to admit that the car 
had done exactly what Smith said it 
would. It had taken the dreams of a 
group of designers and engineers and 
turned them into something that could 
be driven and evaluated. The Wildcat 
may never see production, but you can 
bet some of these dreams will. OH 
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New ferment in the 
mirror world of 

antimatter/ 



antigravify \ 




Antimatter was once the stuff of science fiction. Today, it plays a crucial role in the real 
world as physicists probe the fundamental forces of nature. Soon, antiparticles will be 
used to see whether antigravity actually exists. And antimatter is even being studied as a 
possible fuel to power spacecraft on missions now impossible. 



By ARTHUR FISHER 

Grim new find at UC." 
That was the headline in the Berkeley Gazette 
after physicists at the University of California in 
Berkeley announced the discovery of the antiproton in 
1955. Why grim? The reporter covering the story had heard 
that if antiprotons were to collide with him or his news- 
paper, they would blow up. 

The incident was recalled last November by Nobel lau- 
reate Luis Alvarez at a meeting in Berkeley commemo- 
rating the fateful discovery 30 years before. The discoverers 
were sure, he says, that antiprotons did indeed exist, al- 
though he doubted that they could be observed. Other phys- 
icists didn't believe in them at all. 

Today, of course, there are no more disbelievers concern- 
ing the antiproton — or antimatter in general. There is 
evidence that small amounts of antimatter are being gen- 
erated at the center of our galaxy. And physicists are be- 
ginning to create quantities of antimatter large enough — 
though still minute — to serve as experimental probes, 
opening whole new avenues of research. 

Perhaps most fascinating: In an experiment being de- 
signed at Los Alamos National Laboratory, in New Mex- 
ico, which will be carried out at CERN, the European 
Center for Nuclear Research, in Geneva, Switzerland, an- 
tiprotons will provide the means for testing the existence 
of a long-hypothesized but never observed force: antigrav- 
ity. Contrariwise, the experiment could reveal a different 
manifestation that could be called supergravity. And finally, 
there are proposals to use antimatter as a propulsion source 
for difficult missions in space — proposals under serious 
study by the U.S. Air Force. 

The concept of antimatter originated at the climax of a 
period of intense intellectual ferment that saw the birth 
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of a revolution in physics. This activity resulted in one of 
the most powerful descriptions of nature ever conceived 
— quantum mechanics, which has been called by Mur- 
ray Gell-Mann "that magnificent and confusing discipline." 

At the core of quantum physics is the idea of the quan- 
tum. In the atomic world, energies do not exist over a 
continuous range, but at definite levels, like the rungs of 
a ladder. In 1900, Max Planck theorized that radiant en- 
ergy could be emitted and absorbed only in discrete bun- 
dles, called quanta. In 1905, Einstein extended the concept 
to light, and thus to all electromagnetic radiation. The 
bundles, or quanta, of light energy are called photons. 

Reconciling principles 

By the late 1920s, a shy young British-born physicist 
named Paul Adrien Maurice Dirac was working to recon- 
cile Einstein's principle of special relativity with quan- 
tum mechanics. Dirac was writing an equation that would 
quantitatively describe various properties of the electron. 
He had only to plug in the charge and mass of the elec- 
tron: Its spin, associated magnetic moment, and behavior 
in the hydrogen atom followed mathematically. 

But there was a time bomb concealed in the solutions 
to Dirac's mathematics — one that was to overturn parti- 
cle physics. It seemed to be nothing more than an inno- 
cent minus sign. But its implication was shattering: that 
there existed another electronlike particle, with a charge 
the same magnitude as the electron's but of opposite sign: 
a positive charge. 

Dirac at first recoiled from this result, and questioned 
whether he had made some blunder. In 1928, only a hand- 
ful of players made up the known particle world: the pho- 
ton, electron, and proton. It would somehow not have been 
cricket to disturb this cozy array. 

Continued 
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An aerial view of Fermilab National 
Accelerator Laboratory (above) is 
dominated by the outline of the main 
accelerator ring, four miles in circum- 
ference. A tunnel lying 30 ft. below 
ground houses particle-guiding mag- 
nets for the two accelerators: an upper 
ring of magnets for the original 400-GeV 
accelerator, and, installed below them, 
a ring of superconducting magnets for 
the Tevatron, where protons and anti- 
protons collide. The 16-story Robert 
Wilson Hall for offices and research 
labs punctuates the Illinois plain at 
left. The partially completed Collider 
Detector Fermilab, or CDF, appears in 
the photo below. The first proton- 
antiproton collisions generated in the 
Tevatron occurred in a beam tube at 
the center, and were recorded by 
complex electronic systems in the sur- 
rounding components. When com- 
pleted, the two-story-high CDF will 
weigh 4,500 tons. 



But Dirac eventually became convinced that his math- 
ematics demanded a positively charged particle with a 
mass identical to that of the electron. Finally, in 1931, he 
predicted the existence of an "antielectron," the first in- 
timation that a whole new world of antimatter lay as yet 
unexplored. 

The stunning prediction was, in the words of physicist 
Victor Weisskopf, "one of the most dramatic developments 
of the intellectual penetration of nature by man." It 
changed forever the view of matter as being fundamental 
and immutable, for it meant that not only the electron 
but every atomic particle must have a doppelganger, an 
antiparticle with identical mass, spin, and other proper- 
ties, but with opposite charge (and those properties re- 
lated to charge, such as magnetic moment). 

Dirac's equation had a further ramification: If a parti- 
cle encountered an antiparticle, both would be annihilated 
— flashed into a spray of pure energy. For an electron-posi- 
tron annihilation, the energy would be in the form of 
gamma rays. And the amount of energy released would 
be exactly that predicted by Einstein's equation for the 
conversion of mass into energy: E = mc 2 . 

It followed logically that antimatter could be created 
by the reverse process, converting energy into a pair of 



antiparticles, and that the energy level required would be 
at least equal to the sum of the masses (when converted 
into energy) of the particles involved. 

Dirac once said that "It is more important to have beauty 
in one's equations than to have them fit experiment." The 
Dirac equation was indeed beautiful, but no experiment 
had turned up even an inkling of an antielectron. 

That was soon to change. 

Tracing the particles 

In 1932, a young graduate student named Carl Ander- 
son was working on a project that was originated by his 
mentor, the noted physicist Robert Millikan. Millikan was 
interested in measuring the energy of cosmic rays, and he 
asked Anderson to build a unique apparatus — a cloud 
chamber placed in a powerful magnetic field — to carry out 
the study. A cloud chamber is an instrument filled with 
moist, supersaturated air or some other gas under pres- 
sure. When a charged particle moves through the cham- 
ber under just the right conditions, the particle creates a 
trail of ions. Droplets of condensed water form along this 
path, tracing out a visible track of the invisible particle, 
much as a jet plane leaves a vapor trail in the sky. And 
the tracks could be photographed. 
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Using a cloud chamber, an experimenter could deter- 
mine not only the mass of a particle, but its charge. The 
curvature of the path of a lighter particle as it was deflected 
by the magnetic field would be greater than that of a heav- 
ier particle. If the particle were positive, it would curve in 
one direction as it traveled across the magnetic field; if 
negative, in the opposite direction. 

On August 2, 1932, Anderson peered at a frame of film 
that showed the thin, white trail of what was clearly an 
electron, judging from the large curvature of the track. 
Yet the direction of its path showed just as clearly that it 
had a positive rather than a negative charge. 

Impossible! The graduate student who had developed 
the film fretted. Perhaps the film negative had somehow 
been reversed, both right to left and upside down. But 
Anderson knew the picture had not been reversed, and 
that the track was the spoor of a strange, never-before- 
seen particle — an antielectron. Six months later, An- 
derson dubbed it the "positron," a contraction of "positive 
electron." 

The first bit of antimatter had been found, exactly as 
Dirac had predicted. 

In 1933, Dirac was awarded a Nobel Prize for his ep- 
ochal work. And in 1936, the Nobel went to 31-year-old 




Anderson, who had to borrow $500 from Millikan to pay 
for his ticket to Sweden. 

Anderson's discovery was not merely a vindication of 
Dirac's theory. It launched physicists on a new and more 
difficult quest for another hypothetical particle — a search 
that was to take some 25 years. That particle was the 
antiproton, the mirror image of the proton, with the same 
mass and spin but opposite charge and magnetic moment. 

Why did it take so long to detect? The way to make 
antiprotons (and other an ti particles) is to create them out 
of the energy of particle collisions. But the energy has to 
be higher than the combined masses of the particle- 
antiparticle pair desired. And the proton has a much higher 
mass than the electron: about 1,840 times higher. That 
converts to an energy of about two GeV (two billion elec- 
tron-volts. For years, however, no accelerator was capable 
of the necessary energies — not until the completion of the 
proton synchrotron at the University of California in Ber- 
keley in 1955. 

The machine was called the Bevatron, from the unit 
BeV, the billion-electron-volt energies it was designed to 
produce. (The abbreviation BeV later was supplanted by 
the now universally used GeV. The G is from "giga," now 
the prefix denoting billion.) University of California phys- 
icists calculated that because of the nature of particle col- 
lisions, it would take not two GeV but at least six GeV to 
produce antiprotons. 

In October 1955, the Bevatron whipped protons with an 
energy of six GeV into a stationary copper target. A com- 
plex detector sifted through the intense spray of particles 
spewed from the target. The job was difficult because for 
every antiproton predicted, some 40,000 other particles 
with the same momentum would be ejected. But the anti- 
proton had a distinctive signature, and the detector sorted 
it out. Sixty antiprotons were recorded, about four for each 
hour of the Bevatron's operation. For this culmination of 
a 25-year search, Owen Chamberlain, designer of the de- 
tector, and Emilio Segre, the experiment's leader, were 
awarded the Nobel Prize in 1959. 

Accelerated smashings 

Today, not scores but trillions of antiprotons are pro- 
duced in accelerators. They are, says Caltech physicist John 
Schwarz, "the bread and butter of high-energy experimen- 
tal physics." When protons and antiprotons collide, they 
can sizzle into sprays of energy from which new particles 
arise. 

Last October 13, at 3:30 a.m., after weeks of day-and- 
night effort, physicists at the Tevatron at Fermilab (Fermi 
National Accelerator Laboratory) in Batavia, 111., bashed 
a beam of antiprotons headlong into a counter-circulating 
beam of protons at a record high energy: 1.6 trillion elec- 

[Continued on page 76 1 



Two critical devices for the so-called anti- 
gravity experiment being planned at Los Ala- 
mos National Laboratory: Far left, a radio- 
frequency quadrupole (RFQ) decelerator; at 
left, an antiproton "bottle" called a Penning 
ion trap. The experiment will test whether 
gravity acts on antimatter in the same way 
it does on matter. Antiprotons from the low- 
energy antiproton ring (LEAR) at CERN in 
Geneva will be slowed first in the RFQ, and 
eventually cooled to 450° below zero F in the 
ion trap. Then the antiprotons will be re- 
leased up a 10-ft. drift tube, traveling slowly 
enough so that their time of flight can be ac- 
curately measured and any variance in the 
action of gravity detected. 
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New look in instant photography: 

Polaroid's Spectra 

A new film format and chemistry, advanced electronics, ingenious lens system, and laser- 
printed enlargements transform the only player left in the instant-color game. 



By ARTHUR FISHER 

The hoo-ha quotient in Los Ange- 
les was incredible. There was ev- 
erything from a lavish champagne 
party at a mansion seen on Dallas to 
a Hollywood-style presentation with 
Polynesian models and a giant walk-in 
replica of Polaroid's new camera. It 
was certainly the most elaborate prod- 
uct introduction I've ever witnessed 
— all in aid of the Spectra, which 
Polaroid Chairman William J. McCune 
Jr. called "a milestone in photography, 
like the SX-70." 

The Spectra is not really the kind 
of revolutionary breakthrough exem- 
plified by the 1972 SX-70, the first in- 
stant camera to produce a dry, no-mess 
color print. But it is an attractive 
package of technical advances — some 
incremental, some radical — in film, 
optics, and electronics. 

To the casual instant-camera user, 
the most important, instantly evident 
change is the film format. The image 
size is not only 10 percent larger than 
that of Polaroid 600 film, but rectan- 
gular. It measures 3 9 /ib by 2% inches, 
the same proportion as a four by five. 
The change to a rectangular format 
was made as a result of an intensive 
market survey. 

Dual chemistry 

The film's chemistry, too, is changed. 
According to Peter O. Kliem, Pola- 
roid's director of research, Spectra film 
is the only color medium in the world 
that uses two different chemical mech- 
anisms in a single film structure: a 
new approach called "thiazolidine dye 
release" for the blue-sensitive layers, 
and the normal Polaroid dye developer 
chemistry for the red- and green- 
sensitive layers. 

The net result of this unique dual- 
chemistry system, Kliem said, is to 
modulate chemical interactions among 
the various layers, resulting in im- 
proved color rendition and satura- 
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tion, especially of yellow, magenta, 
and green. 

Unique optics 

Bundled within the camera are 
other examples of advanced technol- 
ogy that the casual photographer will 
probably not pay much attention to, 
but that certainly contribute to the 
Spectra's finesse. Among these are: 

• A unique 125-mm, f/10 three- 
element lens system called "Quintic," 
for the five levels of polynomials in 
the equation needed to define its 
aspherical shape. A kidney-shaped 
central element moves laterally, not 
back and forth, in response to the 
sonar autofocusing system, thus sav- 
ing space. 

• A viewfinder, combining six lenses, 
four mirrors, and two prisms, that dis- 
plays distance and "good-picture, bad- 
picture" information in color. 



FLEX CIRCUITS 



SHUTTER BUTTON 



• A dual photodiode that measures 
both visible and infrared reflected 
light from the subject to attain auto- 
matic exposures and controlled fill- 
flash when desired. 

• Thirteen custom integrated-cir- 
cuit chips, mounted on double-sided, 
multilayer Mylar plastic film flex cir- 
cuits for all electronic functions. 

• Rear-mounted controls to over- 
ride flash, autofocus, and audible sig- 
nals, and to adjust exposure and set a 
self-timer. 

And there is something completely 
new to make users happy: a Polaroid 
laser-printing facility for making en- 
largements from Spectra prints. The 
examples I saw, ranging up to 11 by 
14 inches, were terrific. 

The list price of the Spectra is $225. 
A 10-shot film pack costs $11.75. And 
an accessory kit of five special-effects 
filters made by Cokin is $26. QH 
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Spectra's dual-chemistry film 
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Transparent plastic support 
Positive-image receiving layer 
Clearing coat 

Chemical processing reagent 
Antiabrason top coating 
Blue-sensitive silver halide emulsion 
Pnmary developer 
Yellow dyn release layer 
Yellow filter dye 
Spacer layer containing silver ion scavenger 
Green-sensitive silver halide emulsion 
Spacer layer 

Magenta dye developer and releasable antitoggant 
Interiayer 

Red-sensrirve silver halide emulsion 
Spacer layer 

Cyan dye developer and releasable antitoggant 
Timing layer 
Spacer layer 
Acid polymer layer 
Opaque base 
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Folding wedge-shaped Spectra 
(above) has an elastomer sur- 
face and side strap for a com- 
fortable binocular grip. The 
polycarbonate exterior contrib- 
utes to its light weight (28 oz.). 
The phantom view (far left) re- 
veals details of the camera's 
interior crammed with ad- 
vanced optics and electronics. 
Spectra film (left) has 18 micro- 
thin layers divided into three 
color sandwiches to record 
blue, green, and yellow light. 
Dual chemistry uses dye devel- 
oper and thiazolidine dye re- 
lease imaging chemistries and 
newly developed molecules to 
provide enhanced brightness 
and color reproduction. 
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No-springs, no 



Active suspension, which replaces springs and shocks with computers and high-speed 
hydraulics, promises revolutionary ride and handling. Hit a bump, and active suspension 
picks up the wheel and moves it out of the way. Round a curve, and the car leans to the 
inside. The system is being considered for production by a half-dozen auto makers worldwide. 



By DAN McCOSH 

Detroit Editor 

Goteborg, Sweden 

Starting my first high-speed turn 
on the abandoned airstrip near 
Volvo's headquarters, I braced 
myself, anticipating the body roll of 
the boxy 740 sedan. But instead of 
rolling, the car leaned into the turn 
just like a motorcycle. Or maybe it 
was more like a sailboat or an air- 
plane, I thought, as the cornering 
forces pressed me into the seat. 
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Turning the wheel the other way, 
I reversed the bank and headed off 
across the runway. Like fun-house 
mirrors, slanty rooms, and other per- 
ceptual tricks, this was something I 
couldn't quite believe. Then I hit the 
brakes. Instead of nose-diving toward 
the pavement, the rear of the car 
squatted and the front rose up, some- 
thing like a dog trying to stop itself 
on ice. 

This strange behavior was indeed 
a trick, but a trick designed to dem- 
onstrate the capabilities of what en- 



gineers call active suspension. By 
replacing the springs and shocks of a 
conventional suspension with compu- 
ter-controlled hydraulics, active sus- 
pension eliminates many of the trade- 
offs that have confronted engineers for 
a century. Developed by Britain's Lotus 
Cars Ltd., the system is being consid- 
ered for production by Volvo, General 
Motors, and other car makers. 

Like the behavior of the Volvo pro- 
totype, the way active suspension 
works can seem like a trick at first. 
"We've hooked the car body to the sky 



r 




A Volvo with active suspension gently banks into a turn (left) while a car with springs (right) rolls to the outside. 

shocks suspension 



and hooked the tires to the ground," 
is how Lars-Runo Tillback, project 
manager for Volvo's suspension pro- 
gram, describes it. 

Until now, all suspension systems 
have worked pretty much the same 
way. A spring compresses to absorb the 
energy of a wheel hitting a bump, 
then expands to release the energy as 
the wheel returns to level road. 

In contrast, the Volvo prototype uses 
no springs. A complex system of sen- 
sors, computers, and hydraulic actua- 
tors moves the wheels up and down 
in response to both road surface and 
vehicle dynamics. Says Rune Fritsby, 
Volvo chief engineer in charge of ve- 
hicle testing: "It's something like a 
skier who sees bumps ahead and lifts 
one leg, then another, in anticipation." 

Unlike a skier, a car can't actually 
see a bump. Instead, sensors feed in- 



formation on the position and move- 
ment of the car body and wheels to a 
computer. At the start of a bump, the 
computer tells the hydraulics to lift 
the wheel, then lower it once the bump 
is passed. Cornering loads are likewise 
anticipated, with the computer direct- 
ing more pressure to the outside struts 
to counteract body roll. 

Fewer trade-offs 

The primary benefit of active sus- 
pension, and the reason several major 
car makers are racing to put it on the 
market, is its uncanny ability to iso- 
late one suspension characteristic from 
another. 

Conventional suspension systems 
involve trade-offs. Less roll in a cor- 
ner requires stiffer springs, hence a 
harsher ride, so performance and com- 
fort are at odds with each other. But 



with a computer controlling each 
wheel independently, active suspen- 
sion can produce any desired suspen- 
sion movement at any wheel at any 
time. 

As a result, the system can do things 
that are physically impossible with 
springs. For example, at one point in 
my drive, the prototype Volvo was set 
to ride so softly that I could speed 
down a rough gravel road with only 
the noise of the tires to indicate that 
the surface wasn't smooth. But unlike 
any softly sprung car I had ever driven, 
there was no perceptible rebound or 
wallowing following a big bump. 

In corners, the car responded at first 
by rolling heavily. Then Tillback, in 
the passenger seat, tapped a few keys 
on a portable computer wired into the 
central processor in the trunk. He 

Continued 
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Under the hood, hydraulic struts fit in 
place of the stock MacPherson struts 
(above). The hydraulics react within 
3 /i.ooo second, and can cycle up to 1,500 
times a minute. The large tank stores 
oil for the hydraulic system. On Volvo's 
prototype, engineers can reprogram 
the suspension with a lap-top computer 
(below), changing ride and handling 
characteristics. 




Inside the Lotus active suspension 
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In the Volvo prototype, double-acting 
hydraulic struts replace springs and 
shock absorbers at each wheel. Each 
strut can be powered either up or 
down, with speed and direction con- 
trolled by high-speed servo valves. An 
aircraft-style hydraulic pump powers 
the system, and accumulators store ex- 



cess hydraulic fluid. The struts are con- 
trolled by a central computer that is 
wired to sensors that measure move- 
ment at each wheel and the roll, pitch, 
and yaw of the body. Called Computer 
Controlled Suspension by Volvo, the 
system avoids many of the trade-offs 
inherent in springs and shocks. 



quickly reprogrammed the roll stiff- 
ness so that the Volvo stayed dead 
level, even during power slides. 

It was a startling demonstration of 
what the system could do. And when 
I drove back onto the rough road, I 
realized that the change in roll stiff- 
ness hadn't affected the soft ride at 
all. This was completely unlike the 
normal effect of stiffening spring rates 
to control body roll. 

Given this potential to free engi- 
neers from the restrictions inherent 
in today's suspensions, it's no wonder 
that active suspension is being viewed 
as a whole new era in chassis design. 
Although the Volvo I drove was one 
of the first working prototypes, at least 
a half-dozen auto makers are rushing 
to develop similar systems. 

Some people might think that the 
original inspiration came from the 
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Low Riders of East Los Angeles, whose 
hydraulically suspended hot rods can 
literally leap off the pavement. But 
credit for developing active suspension 
actually goes to the engineering group 
at Britain's Lotus Cars Ltd., which 
also built the Volvo prototype. 

"We threw away all the springs, 
sway bars, and shock absorbers with 
gay abandon," says A. C. 'Tony" Rudd, 
research director at Lotus, describing 
the company's first efforts to develop 
a computer-controlled suspension. 
Lotus built the first active suspension 
for a race car, then completed a pro- 
totype passenger-car chassis about two 
years ago. According to Rudd, that 
first effort was so unwieldy that it con- 
sumed over 20 horsepower and often 
stalled the engine. 

Since then, power consumption has 
been cut dramatically. The Volvo sys- 
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tern uses six horsepower at peak loads, 
about the same as a power-steering 
pump. Another improvement has come 
through developments in high-speed 
computers. "We've only had computers 
available within the past few years 
that are fast enough to make the sys- 
tem work," says Tillback. 

The computer, responding to a bank 
of sensors that detect tiny changes in 
body and wheel movement, controls 
the double-acting struts attached to 
each wheel. As I found during my 
drive, this complex hardware makes 
it possible to program in virtually any 
response to a bump or a change in 
road surface. 

Programmed to move quickly, the 
suspension feels soft. Moving more 
slowly, it feels stiffer, because more 
road shock is transmitted to the body 
structure. The speed of the strut can 



be changed in mid-stroke, imitating 
the compression of a steel spring. Or 
it can be made to come to a soft but 
sudden stop, as if hitting a rubber 
bumper at the end of its stroke. 

As well as sensing bumps in the 
road, the system reads the forces act- 
ing on the car body. The computer can 
then respond to these forces, which 
would normally cause body roll, dive 
under braking, and similar motions. 
The eerie banking effect that I felt 
early in my test drive was a demon- 
stration of how radically the active 
suspension can be programmed. 

Walk up stairs? 

The system has other practical 
benefits. Ride height can be adjusted 
instantly. You can change a tire sim- 
ply by telling the car to pick up the 
injured wheel. Theoretically, you 



could even teach your Volvo to walk 
up stairs. 

Engineers are discovering that the 
computer also can be programmed to 
modify complex dynamics of the mov- 
ing car. For instance, input from the 
yaw and steering-angle sensors can 
tell the computer whether the car is 
beginning to slide in a corner. The 
computer can then adjust the load on 
each wheel to help the driver regain 
control. 

I tested this by flooring the throt- 
tle during a tight corner. The front 
suspension quickly settled, transfer- 
ring weight and turning the skid 
I'd started into front-tire-scrubbing 
understeer. It wasn't necessarily pleas- 
ant, but it was easily controllable. 

How soon will we see this revolu- 
tionary suspension on a production 
car? The potential of active suspen- 
sion is so great that it's prompting a 
development race that should see the 
system on the market within five 
years. What kind of car will it be on? 
"Expensive," was the response of Volvo 
engineers. High-pressure hydraulics 
and high-speed computers don't come 
cheap. And cost isn't the only obsta- 
cle to overcome. The prototype hydrau- 
lics are noisy, power consumption is 
still high, and there is concern about 
building in a fail-safe mode in case of 
malfunction. 

Lotus does contract engineering for 
a number of car makers, and a source 
at the company said it has completed 
19 prototypes with active suspension, 
including the Volvo I drove. Lotus it- 
self had planned to put the system on 
its Etna luxury car. But the purchase 
of Lotus by GM put the Etna on hold. 

Chevrolet is now testing prototypes 
with active suspension, and odds are 
that one of the first production cars 
to use the system will be the 1990 Cor- 
vette. Chrysler, likewise, is reported 
to be investigating active suspension. 
And Ford is said to be working on a 
similar system. 

The next few years will determine 
how quickly the remaining problems 
can be tamed. In one last drive of the 
Volvo prototype, I was reminded that 
the system still has a mind of its own. 
I started the car after it had been 
turned off, and as the hydraulic pres- 
sure came up, the big sedan shook it- 
self like a dog after a bath. Then it 
settled down, ready for business. 

"Watch this," Tillback laughed, tap- 
ping a few computer keys. The car 
began rocking slowly back and forth. 
I put it in gear, and we drove off with 
a slow, undulating motion, the Volvo 
moving like a porpoise swimming la- 
zily over the asphalt. 

I had to grin. If nothing else, you 
could charge for rides. QJ] 
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Tungsten-carbide teeth of saw blades 9-in. planer; Black & Decker 32-tooth 10-in. planer; Omark 7%-in., 20-tooth 
come in surprising shapes. From left: Piranha; Omark 10-in., 40-tooth Credo Credo 'Cuda; Black & Decker 7' ( -in., 
Tsumura 7'/i-in., eight-tooth rip; Freud 'Cuda; Freud 10-in., 80- tooth fine; Freud 18-tooth Piranha. photo by greg shajko 

The latest carbide-tipped saw blades have teeth of radically different shapes — some curved, 
some grooved, some angled. One kind has horizontal teeth instead of vertical. Mostly 
modest in price, these new blades all are good performers. There were some differences, 
however, in speed and ease of cutting, smoothness, edge splintering, and quietness. 

New-tech carbide 



By V. ELAINE GILMORE 

I often wondered why we put those 
big chunks of expensive tungsten 
carbide on the face of saw teeth 
when most of the cutting is done at 
the top of the tooth," remarked John 
Edgerton, test-lab supervisor for 
Omark Industries. So Edgerton made 
some experimental circular saw blades 
with small carbide tips placed hori- 
zontally on top of the teeth instead. 
He was pleased with the blades' per- 
formance. That was three years ago. 

Early last summer, Black & Decker 
introduced a decidedly different 
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tungsten-carbide circular saw blade. 
Dubbed the Piranha, it is a thin blade 
with curved carbide teeth and gullets 
shaped like fish hooks. 

In August, Vermont American an- 
nounced two new blades with peculiar 
dentation: the Laser X2, whose teeth 
have V-grooves down the face, and the 
Particleboard/Plywood (PB/P) blade 
with angled teeth. Though thicker 
than the Piranha, these blades, too, 
are relatively thin, producing kerfs 
well under Vs-inch thick. 

Obviously, it was time for Edgerton 
to dust off his experimental blade. An- 
other thin-rim blade, Omark chris- 



tened it the Credo 'Cuda (sound fishy?) 
for its March 1986 introduction. 

What are the engineering reasons 
behind these thin (more or less) blades 
with their unconventional shapes? Are 
they really better than the traditional 
carbide blade — thick or thin — with 
vertical block-shaped teeth? I was dis- 
patched to answer the first question, 
and the second was assigned to PS 
contributor Phil McCafferty, an expe- 
rienced workshopper. He shop-tested 
the new-geometry blades, along with 
some thin-rim Japanese imports with 
teeth of traditional shape, Vermont 
American's new low-price Handi-Duty 
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Piranha, Black & Decker's new combo 
blade, has curved tungsten-carbide 
teeth with sharp cutting points and 
large, round gullets that carry the saw- 
dust out of the kerf, says the company. 
This is the V .-in., 18-tooth model. 



Credo 'Cuda, from Omark Industries, 
has horizontal carbide tips brazed to 
the tops of the teeth. Tooth arrange- 
ment plus the thin kerf of the blade add 
up to smoother, splinter-free cuts and 
less friction, it's claimed. 



V-groove, cast in the face of Vermont 
American's Laser X2 saw blades, gives 
each tooth two cutting edges and bal- 
ances the cutting load, it's claimed. 
Smoother cuts and more efficient chip 
removal are also claimed for this blade. 




Angled teeth on Vermont American's 
PB/P blade allow the tips to be thicker 
and still have radial clearance. A harder 
grade of carbide than is normally used 
for consumer-type blades gives these 
teeth abrasion resistance. 



Freud's 80-tooth fine-finish thin blade 
(front) and planer blade (center) have 
block-shape carbide teeth. Note tooth 
size relative to Omark's Credo 'Cuda 
(rear). Also note the laser-cut expan- 
sion slot in the 80-tooth Freud. 



Thick and thin of the TA-in. blades 
tried: Tsumura blades cut the thinnest 
kerfs— 0.082 and 0.084 in. The Credo 
'Cuda and Piranha were just slightly 
wider. Vermont American's PB/P blade 
cut the thickest kerf: 0.114 in. 



blades: a cut above? 



model (thin, but of traditional tooth 
shape), and three from Freud — one 
thin premium blade and two standard 
blades from that maker's new contrac- 
tor/do-it-yourselfer line. 

Traditional carbide 

Tungsten carbide is a dense, metal- 
like substance made by heating pow- 
dered tungsten and carbon black with 
a cobalt binder. It is extremely hard, 
which makes it ideal for cutting tools. 
When used as the teeth for circular 
saw blades, the tungsten carbide is 
usually formed into small blocks. 
These are attached, typically by silver- 



brazing, onto the steel of the blade to 
form vertical teeth. 

The exact shape, or grind, of a car- 
bide tooth depends on the intended use 
of the saw blade: For crosscut blades 
the teeth usually are ground with 
sharp side points that will slice through 
wood fibers. Called alternate-top-bevel 
teeth, the points are alternately on the 
left and right sides of consecutive 
teeth [PS, June '85]. 

The teeth of a ripping blade gener- 
ally are ground flat on top so that each 
acts as a tiny chisel. Ripping blades 
usually have fewer teeth and larger 
gullets (waste-clearance channels be- 



tween the teeth) to handle the larger 
chips created by ripping. 

Combination (combo) blades, de- 
signed to handle crosscuts, miters, and 
ripping, may have alternate-top-bevel 
(ATB) teeth or may combine beveled 
teeth with a periodic flat ripping-type 
tooth (called a planer blade). 

First fish 

Black & Decker's new Piranha line 
has ATB teeth, but the faces of the 
teeth are curved (see photo). The com- 
bination of the curve and the beveled 
top produces a knife-like slicing ac- 

Continued 
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The kindest 



I tried a dozen thin- and somewhat-thin-kerf 
carbide-tipped circular saw blades, including 
those with new tooth designs. I also tried two 
new moderately priced standard-kerf planer 
blades from Freud. I learned two things: Thin 
can be beautiful, and there's more than one 
way to make a good saw blade. Indeed, I didn't 
find a bad blade in the bunch. 

Just what is a thin-kerf blade? If there is a 
dividing line between thin and standard car- 
bide blades, it is probably around >/s inch. 



tion for smoother, faster cuts, the com- 
pany claims. 

The blade was designed by mechan- 
ical engineer Peter Chaconas. He 
began by analyzing existing carbide 
blades and concluded that they have 
some fundamental flaws. "My carpen- 
ter buddies constantly complain that 
carbide blades throw chips — big chips 
— in their faces," Chaconas told me. 
He determined that a thinner kerf 
would minimize that problem. 

"Another problem I recognized was 
that the non-cutting edge of an ATB 
tooth may protrude laterally beyond 
the cutting edge of the tooth in front," 
he said, "so one side of that tooth 
would be dragged through the cut. 
That increases the force required to 
push the saw." To eliminate that drag, 
the non-cutting side of the teeth are 
well inside the kerf on the Piranha. 

Finally, by analyzing the patterns 
of sawdust and resin deposits on the 
blades after use, Chaconas concluded 
that with standard carbide blades, 
chips tend to wedge between the blade 
and the kerf during the cutting rather 
than staying in the gullet of the blade 
until they can escape from the kerf. 

"The combination of the large kerf 
width, dragging of the teeth, and the 
chips wedged in the kerf meant the 
blade didn't cut as freely as it should," 
Chaconas said. "That bothered me, es- 
pecially for portable-saw use. Anytime 
you have to push harder, you increase 
your chance of an accident." 

The Piranha's large, round gullets 
are designed to cradle the chips while 
they're in the kerf. "As the tooth exits 
the workpiece, it creates a sort of vor- 
tex action that ejects the chips," Cha- 
conas explained. 

The net effect of the narrower kerf, 
reduced tooth drag, and chip control 
yields a blade that requires 50 percent 
less pushing force than does a stan- 
dard carbide blade, Black & Decker 
claims. And that reduces the wear on 
the saw motor. "Motor wear is directly 
related to the amperage your motor 
requires," Chaconas pointed out, "and 
amperage draw is related to the re- 
quired pushing force." 

VA blades 

While Chaconas touts the speed and 
ease of cut with Piranha blades, Mac 
McCord, vice president of engineering 
at Vermont American, emphasizes the 
smoothness of cut of that company's 
new combination blade, the Laser X2. 

"The smoothness of the cut is di- 
rectly related to the speed of the blade, 
the feed rate of the material, and the 
number of teeth," explained McCord. 
"The first two being equal, a blade 
with more teeth will have a smaller 
chip load and less splintering." 
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The Laser X2, with its V-groove 
teeth, has two cutting points on each 
tooth. Thus with the same number of 
teeth you get twice the cutting sur- 
face of a traditional ATB tooth grind. 
The V-groove also creates a double face 
bevel on each tooth, which forms sharp- 
er cutting points. That also contrib- 
utes to the clean, splinterless cut, ac- 
cording to the company. 

"The extra points on the Laser do 
mean that the cut will take a little 
more power," McCord admitted, "but 
at reasonable feed rates the difference 
should be too small to perceive." 

Vermont American's new Particle- 
board/Plywood blade was designed to 
handle the abrasiveness of the bind- 
ers in composition boards and to stand 
up to their hardness. 

"We used a harder grade of carbide 
for the teeth than is normally used 
on consumer-type saw blades," McCord 
said. The angled tooth shape on the 
PB/P blade (see photo) is to enhance 
the stability of the blade. 

The top V* inch on the carbide tip 
has a molded-in forward slant, called 
the hook, or rake, angle. The greater 
the hook angle of the teeth, the more 
a saw blade tends to pull itself into 
the work. (Too pronounced a hook 
angle can cause a blade to bite into 
the wood too readily for easy control, 
especially on radial-arm saws.) 

"By molding part of the hook angle 
into the carbide tips on the PB/P 
blade, we don't have to angle the steel 
teeth forward as much," McCord ex- 
plained. By reversing that hook angle, 
the steel can form a broad base under 
the tips, providing better support for 
the cutting edge. "With the steel below 
the tips, they tend to be pulled through 
the cut; if the steel were behind the 
tips, they'd be pushed," McCord noted. 
A cutting edge is more stable when 
pulled than when pushed. "It's like 
pulling a string rather than trying to 
push it," he added. 

The tooth design also aids chip ejec- 
tion. "When the angle of the tooth re- 
verses, it reverses the direction of the 
chip flow, which gets them started on 
their path out of the cut," McCord 
said. The end result of these features 
is that the blade moves fast and 
smoothly through dense materials 
without jamming or splintering the 
board, the company claims. And that 
puts less strain on the saw motor. 

Second fish 

Omark's Edgerton, like Chaconas, 
heard complaints about carbide blades 
spraying chips in carpenters' faces. His 
tests indicated that his experimental 
thin blade with horizontal teeth min- 
imized the problem. 

[Continued on page 74 | 




Oak samples show the cut quality of 
combo blades. From left: Freud, Pira- 
nha, Credo 'Cuda, Tsumura, Laser X2, 
and Handi-Duty. Handi-Duty and 'Cuda 
were 7' i-in. blades, thus did not cut as 
smoothly as the others, all 10-inchers. 




The Fine Tool and Freud 10-in., 80-tooth 
blades give satiny edges. They cut 
slowly, and can burn on ripping cuts. 
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Carbide ripping blades are worth own- 
ing. Both Fine Tool (left samples) and 
Tsumura (right) blades are free-cutters. 



cut: shop-testing the new blades 



The table lists the measured kerf width of 
the blades I tested. I cut the kerfs in a block 
of maple, used feeler gauges (thin strips of 
metal) to measure the kerfs, then measured 
the feeler-gauge stacks with a micrometer. 

It would not seem fair, and probably wouldn't 
even be possible, to directly compare all these 
blades. So I looked at general quality, com- 
pared blades intended for the same task, and 
addressed some general and specific claims 
made by suppliers. I ran all the 7- to 7'/a-inch 
blades on a portable saw, table saw, and 
radial-arm saw; I ran the one 9- and all the 10- 
inch samples on my table and radial-arm saws. 

New-geometry blades 

Though Black & Decker, Omark, and Ver- 
mont American approach the objectives dif- 
ferently, all their new combo blades have 
extremely sharp cutting edges and subtle ways 
of minimizing friction and improving chip re- 
moval. I found all to be fast-cutting blades 
with excellent all-around characteristics. 

Although I did not abuse the blades or run 
them to destruction, I ran them all through 
enough tough hardwoods, resinous softwoods, 
plastics, and abrasive particleboard and ply- 
wood to feel satisfied that all three of these 
new designs are good saw blades. 

Comparing the new blades with each other, 
I found some variation according to the ma- 
terial being cut. But on balance, I thought 
Vermont American's Laser X2 had a slight 
edge for cut smoothness, Black & Decker's 
Piranha cut with the greatest speed and ease, 
and Omark's Credo 'Cuda blade seemed to 
produce a bit less edge splintering. That held 
true for crosscuts, miters, and rips. 

The thin Japanese blades imported by The 
Fine Tool Shops and Woodcraft Supply (Tsu- 
mura brand) produced just as smooth a cut 
as did the new-geometry blades, on average, 
but didn't go through the wood with quite the 
same speed and ease. Freud's standard-kerf 
combo planer blades also produced smooth 
cuts, but seemed to cut with less speed and 
ease than did any of the thinner blades. 

I've heard of concern about the trueness 
and stability of thin blades so I checked all 
for flatness and runout against several con- 
ventional carbide blades. I found essentially 
no difference in quality in these areas. If you 
force the cut or use a blade that's dull, cer- 
tainly a thin blade will be more susceptible 
to buckling than a heftier model, but I don't 
work that way. 

Can you sharpen? 

Rivals have maintained that the unconven- 
tional blades — the Piranha, Laser X2, Credo 
'Cuda, and PB/P — are impossible to sharpen. 
After talking to the manufacturers, a major 
maker of saw resharpening machines, and 
three sharpening shops, here's what I learned. 

The Piranha can be reground on the tooth 
tops. A diamond wheel with a special radius 
would be required to regrind the face of the 
teeth. Black & Decker does not intend the 
faces to be reground. The Laser X2 can be 
reground on the sides and tops of the teeth. 



It is not intended that the V-groove tooth faces 
be ground — indeed they are not ground in 
manufacture: The shape is molded into the 
carbide inserts before sintering. 

The horizontal top surfaces of the Credo 
'Cuda's carbide tips are nearly flush with the 
blade body. To resharpen, it might be neces- 
sary to slightly relieve the steel blade body 
behind the tips. Omark recommends grind- 
ing the face instead. 

With its V-hook configuration, Vermont 
American's PB/P blade could be face-ground 
down to where the angle reverses. Top and 
side grinding would be standard. 

You'll note that all of these unconventional 
blades have small teeth. Thus you're not going 
to be able to resharpen them many times. 
Given the long life of carbide blades and the 



modest cost of most of these, resharpening 
may not be cost-effective anyway. 

Claims are made that thin-kerf blades are 
quieter than others. They do seem quieter to 
me; nevertheless, I wouldn't run a saw with- 
out hearing protection. Among the 7- to 
7V4-inch blades I tried, I'd rate the Handi- 
Duty and Piranha the quietest. The two 
10-inch, 80-tooth blades (one from Freud and 
the other the Tsumura blade) are really quiet, 
especially the Freud. Its expansion slots are 
finely cut with a laser (see photo), which re- 
duces blade noise, the company says. 

Also, for smoothness of cut, the two 80- 
tooth blades were slightly superior. They gen- 
erally produced satiny cuts that would not 
require sanding before forming a glue joint. 
— Phil McCafferty 
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Room at the top: first in a series on expanding upward 



With this feature, which shows how a giant 
dormer was spliced at right angles through 
an existing roof, Popular Science kicks off a 
major series on four different approaches to 
the currently popular idea of expanding up- 
ward. With construction costs still high, and 
lots small (and shrinking), it's often imprac- 
tical to expand outward. Laying foundations 
for a new wing can be expensive, and even if 
such an extension doesn't violate lot-line 
restrictions, it eats up your yard space. Ex- 
panding outward is also likely to require 
an upscaled heating plant. 

By concentrating on overhead 
space, you keep your existing floor 
plan, avoid complex splicing A 
onto current foundations, 
and probably won't need 
to upgrade your heating 



system. (In fact, you'll capture heat that used 
to rise into wasted attic space.) 

Over the next few months, PS will detail 
four widely varied homeowners' solutions to 
the challenge of creating new space overhead. 
Construction details on a built-in storage bed 
and the creation of a new master bathroom 
will follow this issue's dormer story. Then a 
simpler way to expand upward will be shown, 



detailing how one homeowner finished off un- 
used attic space in his house, without major 
structural changes. 

Later, PS will feature how a Boston home- 
owner raised the roof of a typical one-story 
ranch, moving all bedrooms upstairs and 
freeing the main floor for an expanded kitchen 
and living room. The final article in this se- 
ries will show how another homeowner raised 
his roof to gain not only bedrooms but the 
transformation of a downstairs living room. 

One of these upward expansions should be 
adaptable to your own house — a practical way 
to add useful, glamorous space. 



k 




Original house had a broken-ridge roof line, split by a flat- 
roofed section atop which sat the giant dormer (top photo). 
Such an addition could also be spliced into a continuous- 
ridge roof. The opposite gable sports a balcony (far right). 
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Adda 

giant dormer 

Many attics offer too little head room for pratical living 
space. Here's an ingenious solution that sets a second-story 
bedroom suite at right angles to the existing roof. This not 
only creates space, but transforms an ordinary house. 




By A. J. HAND 

y problem was a common one: 
getting useful living space on 
the second floor of a house 
that was originally designed as a 
single-story with an attic. There was 
plenty of floor space up there, but 
much of it was useless, tucked in 
under the roof where the head room 
was less than six feet. For years, my 
wife and I had tolerated a master bed- 
room squeezed into this situation, a 
room so cramped I had to duck under 
the sloped ceiling to walk around. 

The usual solution to this kind of 
space problem is to raise the roof into 
a shed-type dormer. This gives you ad- 
equate head room the full width of the 
attic, and opens up every inch of floor 
space available. 

But for our house that solution 
didn't seem right. Like many homes, 
ours is stretched out over a long and 
narrow floor plan. I made up sketches 
of a shed dormer addition, and it only 
accentuated that length, making the 
house look like a stretch limousine. 

To break up that long, monotonous 
line, architect Chris Barthlemess of 
RKB Associates, Westport, Conn., 
used a combination of tricks: 

• Turning the roof line of the attic 
addition 90 degrees. 

• Raising the new roof on six-foot 
knee walls, adding extra height to pro- 
vide useful wall-to-wall head room. 

• Cantilevering the face of the ad- 
dition two feet beyond the existing 
walls to break up the long flow of the 
house, then adding additional texture 
by recessing a big arched window. 

The final result was spectacular: We 
ended up with a true master bedroom, 



some 24 by 18 feet, with 12-foot ceil- 
ings and a wide-open view of the 
woods. The new room is so spacious 
we turned one corner into a family 
office, complete with desk and wall 
storage system. And that's not all. We 
also got a walk-in dressing room and 
a master bath in the bargain. 

All this extra space, plus the huge 
increase in glass area made me worry 
about energy costs, so I built the walls 
on 2 x 6 studs and insulated to a value 
of R-19, with R-38 in the ceiling. 

My existing furnace was too small 
and too far away to handle the new 
space, so 1 decided to install a heat 
pump. I needed one big enough to han- 
dle the addition plus my workshop/ 
studio underneath, which had been 
heated with electric baseboards. 
Amazingly, I now heat both the shop 
and addition for less than I used to 
pay just to heat the shop. 

I had a local contractor, Ox Bow 
Builders, do the basic construction. 
Standard framing techniques were 
used, as shown in the sidewall section. 
Things only got tricky around the re- 
cessed window (see detail). 

As the "before" photo shows, the 
roof ridge of my house was split by a 
flat-roofed section that contains my 
workshop, so the construction crew 
simply erected the new story on that 
"platform" after stripping off the old 
roofing. 

(With a more conventional house, 
the crew would have simply torn out 
the existing roof and rafters in the 
area the addition was to occupy, ex- 
posing the attic floor. This floor is just 
an inside version of my flat roof. Then 
they would have extended joists for the 
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Drawings and photos on these two 
pages show what's built into our dou- 
ble dormer — and how. As the floor plan 
on the earlier page shows, the space 
between the windowed gables is one 
large room with an office (top left 
photo) at the front end and a platform 
bed with a storage headboard (photo on 
facing page) at the other. The sleeping 
area has direct access to a back bal- 
cony overlooking a garden. The knee 
wall along one side of this room is used 
for built-in storage. Tucked under the 
sloped ceiling on the opposite side is a 
master bathroom and walk-in closet/ 
dressing room. Note how frame-and- 
panel ash wainscoting flows around the 
room to unify the space. Details on the 
bed and wainscoting will appear in a 
future issue, as will plans for the desk 
and bathroom. Drawings show the 
dormer-shell construction. The triple 
casement, half rounds, and hinged 
patio door were custom built by Mar- 
vin Windows, Warroad, Minn. 56763. 
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asked architect Chris Barthlemess to dormer to be spliced into a gambrel third addition has its ridge parallel to 
draw variations for different roof lines, roof. In the second, the dormer has a that of the existing roof, and it has its 
In his first drawing, he's designed a hip roof to match one on the house. The own dormer with a recessed window. 
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front cantilever and erected the fram- 
ing just as it is shown in the sections. 
Once the full-length rafters and ridge 
of the new structure were in place, the 
crew would have extended the old 
ridge on both sides to butt against a 
new doubled header, as shown in the 
framing detail, added new valley raf- 
ters on each side — a total of four — and 
then filled in with short rafters as 
shown, just as they did for my house.) 

My crew nailed roof decking over all 
new rafters and applied asphalt shin- 
gles to match those on the existing 
roof. All exterior walls of the new 
framing were then sided with the 
same material used on the first floor 
of the house. 

Splicing into one of the roof styles 
drawn above may involve modifica- 
tions in the framing. A gambrel roof, 
of course, will require more complex 
valley rafters, as you'll need a sepa- 



rate one for each roof plane. (This type 
of an addition to a gambrel or man- 
sard roof may not be economically 
justifiable because head room under 
the existing roof is less of a problem.) 
Splicing into a hip roof is much the 
same as shown because you're tying 
into the part of the roof with no hip. 

Several details shown in my archi- 
tect's drawing hadn't been added when 
I took the lead photo: three knee 
braces, the second bay window, and the 
snap-in muntin grids for the casement 
windows. I was too busy finishing off 
the inside, applying drywall to the 
studs and across the collar beams after 
all the fiberglass-batt insulation was 
in place. I did all the trim work, build- 
ing in a platform storage bed that 
flows out of frame-and-panel wainscot- 
ing, and finishing off the dressing 
room and bath. I'll cover the details 
on those projects in future issues. DH 




The dressing room is compartmented 
and lighted by its own skylight, as is 
the bathroom directly across the hall. 
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Successful slabs 



Experts have devised new techniques for mixing and laying 
small batches of concrete — and they're easier than before. 



By RICHARD DAY 

Drawing by Gerhard Richter 

The leading U.S. authority on con- 
crete making — the Portland Ce- 
ment Assn. — recently revised its 
do-it-yourself instructions for working 
with concrete on small jobs — laying 
walks, patios, driveways, or floor slabs 
for storage sheds and garages. If you 
still make concrete by shoveling the 
ingredients into a wheelbarrow or ce- 
ment mixer, welcome to the '80s. That 
method was always off target — too im- 
precise for a field as exact as concrete 
technology. 

I've been trying out PCA's revised 
recommendations and can tell you 
that the new instructions beat any I've 
ever used. For small DIY projects, it's 
often impractical to have concrete 
trucked in by a ready-mix company. 
So here's how to make your own small 
batches following PCA's new instruc- 
tions. You'll need a square-end shovel, 
and you should probably rent a small 
concrete mixer. 

You have a choice of whether to pro- 
portion ingredients by weight or by 
volume. If you own an accurate bath- 
room scale, I recommend the by- 
weight method (upper table, next 
page). The lower table shows the pro- 
portions by volume — a less accurate 
method. 

The familiar quartet of ingredients 
are, of course: Portland cement, sand, 
coarse aggregate (gravel, pebbles, or 
crushed stone), and water. 

One bag of cement equals one cubic 
foot and weighs 94 pounds. The other 
ingredients vary from source to source, 
so the tables can only be a guide. 

Both tables give a choice of mak- 
ing air-entrained concrete or concrete 
without air. For outdoor freeze-thaw 
exposure, you definitely want the air- 
entrained kind. It contains microscopic 
bubbles that give freezing water that's 
trapped inside hardened concrete a 
place to expand into, without damage 
to the surface. For indoor projects or 
those built in a nonfreezing climate, 
either kind of mix may be used. 

To make air-entrained concrete, 
you'll need a power mixer — hand- 
mixing isn't vigorous enough — and 
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bags of air-entrained portland cement. 
If you can't find this special cement, 
you can add a suitable air-entraining 
admixture such as vinsol resin dur- 
ing the mixing cycle. 

Trial batch. Start your concrete proj- 
ect by selecting a maximum size of 
coarse aggregate, the largest-size 
stones in your mix. This should be not 
more than one-third of the thickness 
of the slab. For most around-home 
projects, %-inch maximum-size coarse 
aggregate serves the purpose. 

Next, judge the wetness of the con- 
crete sand you'll be using by making 
a hand-squeeze test. Sand is almost 
never truly dry: Its water content in- 
fluences the quality and workability 
of the mix, so must be allowed for. 
Most often, sand in an outdoor pile 
falls into the classification of "wet 
sand." In that case, your trial batch 
can contain exactly the amount called 
for in the upper table to make one 
cubic foot of concrete. With damp 
sand, use one pound less sand than 
called for, but use one pound more 
water. With very wet sand use one 
pound more sand than called for, but 
use one pound less water. 

The figures in the lower table need 
not be adjusted for sand wetness be- 
cause volume-proportioning involves 
too many inaccuracies to justify it. 

For best results, load the mixer 
drum as follows: Put in all the aggre- 
gate and half the water while the 
mixer is stopped; then start it and 
add the sand, cement, and remaining 
water. Mix for three minutes until the 
concrete is uniform in color. Dump the 
batch and judge its workability. It 
should look like the mix in photo 4. 

Once you get your quantities set by 
weigh-batching, you can put marks on 
the batch cans. From then on you can 
volume-batch to the marks. This gives 
the best of both worlds — the accuracy 
of weigh-batching with the speed of 
volume-batching. 

Placing and finishing. PCA's revised 
instructions also cover the use of- con- 
crete, once mixed. Remove the grass, 
sod, and roots from the area to be 
paved. Soft, wet areas should be dug 
out and filled with sand, gravel, or 

Continued 




0 Whether you choose weigh- or 
volume-batching, measure the ingredi- 
ents into a bucket — don't shovel them 
into the mixer. B Weigh-batching is 
the most accurate route to concrete 
making. Slip a bathroom scale into a 
plastic bag, and, with the batch can in 
place, zero the scale so you can weigh 
each ingredient as given in the first 
table. El Hand-squeeze test tells how 
wet the sand is: Compact a fistful, then 
release as shown. If the sand forms a 
solid ball yet leaves no moisture on 
your palm, it's average wet sand. If the 
ball falls apart on release, it's damp 
sand. If the ball leaves moisture on 
your skin, it's very wet sand. □ Work- 
able mix looks like this — neither too 
wet nor too dry, with enough paste (ce- 
ment and water) to fill voids. Judge 
your trial batch, making adjustments 
to get a workable mix. 0 After float- 
ing a section of the pour (top drawing), 
cut control joints into the slab, using a 
jointing tool and straightedge. 13 Cur- 
ing for three to five days is vital for 
concrete to develop full strength. Cover 
the concrete with a plastic sheet as 
soon as it has stiffened enough so the 
sheet won't leave marks. 
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Proportions by weight to make 1 cu. ft. of concrete 



Maximum- 
size 
aggregate (in.) 


Ai r enlra ined c one rete 


Concrete without air 


Cement Sand Aggregate* Water 


Cement Sand Aggregate* Water 


to 

*4 
1 


29 53 46 10 
27 46 55 10 
25 42 65 10 
24 39 70 9 


29 59 46 11 
27 53 55 11 
25 47 65 10 
24 49 70 10 


*H crushed stone is used, decrease aggregate by 3 lbs. and increase sand by 3 lbs. 
Note: Except tot first column, all figures are in pounds 


Proportions by volume* 


Maximum- 
size 
aggregate (in.) 


Air-entrained concrete 


Concrete without air 


Cement Sand Aggregate Water 


Cement Sand Aggregate Water 


H 

Vj 

M 
1 


1 2'/4 1V» Vz 

1 2'/4 2 Vi 
1 2'/4 2'/! Vi 
1 2% 2*4 Vi 


1 2Vi iVi Vi 
1 2Vi 2 Vi 
1 2Vi 2Vi Vi 
1 2Vi 2*4 Vi 


'The combined volume is approximately tarn-thirds of the sum of the original 
bulk volumes 



Both tables from the Portland Cement Assn. 
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INTERSTATE™ BY FOX 

RADAR DETECTOR 




Super sensitive! Alerts you to 
radar up to 5 miles away! 

• SENSITIVE! Proven in lab tests to be as 
good or better than Escort, Cobra and 
Whistler models costing up to twice as 
much! 

• COMPACT! Just 3'/4" X 1 W x 3'/.". 

• HIGHLY SENSITIVE! Superheterodyne 
circuitry. 

• MORE RANGE! Detects fringe signals 
and hand-held pulse radar. 

• HIGHLY SELECTIVE! False alarms are 
reduced by narrower band width, video 
signal processing and built-in dielec- 
tric lens. 

• DOUBLE ALARMS! When radar is 
detected, it triggers a red LED light and 
a buzzer. 

• LOUD ALARM! Can be heard above 
traffic noise. 

• 3-WAY SWITCH! For off, city, long 
range highway use. 

• CONVENIENT! Plugs into your cigar- 
ette lighter. 

One-Year Limited Factory Warranty. 

(Offer void where prohibited by law.) 

Mtr. ust $ 2 39.95 

Liquidation Price . . 

Hem H-1 297-2999-001 Ship, handling: $3.75 



$119 



Credit card customers can order by phone, 
24 hours a day, i/^y^\ 

Toll-Free: 1-800-328-0609 

Your c heck is welcome! 
No Mays in orders paid by check. 
Sales outside ttie 48 contiguous states are subject to 
special conditions. Please call or write to inquire. 



C O M B. Direct Marketing Corp. Item H-1 297 

14605 28th Ave. N./ Minneapolis. MN 55441-3397 

Send Radar Detector's) Item H-1297-2999-001 at$1 19 

each plus $3.75 each for shipping, handling. (Minnesota 
residents add 6% sales tax Sorry, no C O D orders.) 

□ My check or money order is enclosed (No delays in 
processing orders paid by check, thanks to TeleCheck ) 
Charge □ VISA- □ MasterCard. □ American Express- 



Acct No 

PL£ASE PRINT CLEARLY 
Name 



Exp. 



Address . 
City 



State 



-ZIP . 



Phone — L 
Sign Here 



C!0|M[B| Direct Marketing Corp. 



Authorized Liquidator 
1460S 28th Avenue North 
Minneapolis. Minnesota 66441-3397 
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Continued 

crushed stone. For slabs on poorly 
drained clay soil, use a two- to four- 
inch subbase of well-compacted sand, 
gravel, or crushed stone for drainage. 

Make patios, walks, and driveways 
four inches thick. The side forms may 
be made from 2 x 4s staked at four- 
foot intervals by 2x2 or 1x4 wood 
stakes, as shown in the drawing (based 
on one from PCA). The subgrade needs 
to be compacted. Moisten it just be- 
fore placing your concrete. Slab sur- 
faces should be an inch above the 
ground around them. Slope l A inch per 
foot away from the house for drainage. 

To keep concrete slabs dense, place 
your mix on the subgrade against the 
forms, starting at one end of the proj- 
ect. Dump each subsequent batch 
against the last one. 

Floating. Start by striking off with 
a straight board, called a screed. Use 
a 2 x 4 about two feet longer than the 
between-forms span. Immediately 
darby or bull-float the surface. A 
darby is a long wood or metal float 
that's moved in arcs over the surface 
where you can reach the entire slab 
from the edges. A more costly long- 
handled bull float is not needed for 
small projects. When the water sheen 
has disappeared from the surface, 
begin floating to further compact the 
surface. Do this in broad overlap- 
ping arcs. Use wood tools on regular 
concrete, magnesium ones on air- 
entrained concrete. The nonskid tex- 
ture a float leaves is good outdoors. 

Jointing. Wherever a concrete slab 
butts against any fixed object, such as 
a house foundation, walk, or driveway, 
an isolation joint is needed. Make this 
with isolation-joint material, which 
comes in four-inch-wide strips 10 feet 
long in '/»- and '/.'-inch thicknesses. It's 
often also called expansion-joint ma- 
terial. In any case, get the '/2-inch 
thickness and use it the full depth of 
the slab. 

Another kind of joint, called a con- 
trol joint, is needed to minimize ran- 
dom cracking as the concrete slab 
hardens. Control joints are formed in 
the surface to a depth one-fourth the 
slab's thickness, using a jointing tool. 
The easiest way to make control joints 
is during the floating operation. They 
should be spaced a minimum of 12 feet 
apart. (A good rule is no more than 
30 times a slab's thickness.) 

Finally, if concreting needs to be 
stopped temporarily — for example, at 
the end of a day's work — you may 
need a construction joint. Details of 
this are shown in the drawing. BU 

FOB FURTHER INFORMATION 

Send $3 to PCA lor its revised booklet "Concrete for Small 
Jobs." Write: Portland Cement Assn., Order Processing Dept., 
5420 Old Orchard Rd.. Skokie IL 60077. and ask for 
IS174.03T. 



[Continued from page 66 \ 

To see why, he spread a tough coat- 
ing called machine bluing on his blade 
and on some standard carbide blades. 
As he used the blades, the spray of 
chips abraded the bluing in patterns 
that revealed just how the chips moved. 
"We also used a strobe light to look 
at chip spray," he said. 

"In the old-fashioned blades the saw- 
dust just boiled around inside the gul- 
let looking like it didn't know where 
it wanted to go. But in my blade the 
chips seemed to get out of the gullet 
right away and exited in the direction 
opposite the blade's rotation, as they 
do with steel-tooth saw blades." 

Omark claims that the horizontal- 
tooth Credo 'Cuda cuts easier, pro- 
duces less splintering, and has less 
tooth drag; thus the saw motor draws 
less amperage than with standard car- 
bide blades. 

Is thinner better? 

The performance claims of these 
new-geometry blades also are made for 
thinner blades of standard shape. 
Black & Decker's Chaconas thinks the 
Piranha's thinness has a lot to do with 
its speed and ease of cutting, but lists 
chip control as a benefit of that blade's 
unusual form. Omark's Edgerton 
doesn't feel he can isolate the effects 
of tooth placement from those of thin- 
ness on the Credo 'Cuda blade. 

Vermont American's McCord is not 
convinced that thinness is all it's 
cracked up to be. "It's a good talking 
point and does contribute to less power 
consumption," he commented. "If all 
other parameters are the same, you 
may detect less effort in cutting. But 
the wood saving claimed is irrelevant 
to the do-it-yourselfer." 

McCord also mentions the disadvan- 
tage of thin blades: They're not as stiff. 
"With portable saws, guidance is never 
good," he said. "You get some deflec- 
tion of the saw blade, and that's pro- 
portional to blade stiffness, which is 
related to thickness." 

For similar reasons, Freud does not 
recommend its thin blades for porta- 
ble saws or for cutting wood more than 
■V\ inch thick, according to Barry Duns- 
more, assistant vice president. 

The engineers who designed the 
new-geometry blades give convincing 
reasons for the characteristics they 
built into their products, and have 
tested them against standard tungsten- 
carbide blades to back up their per- 
formance claims. But controlled, in- 
dependent tests to verify those claims 
have not been done. Edgerton and 
McCord also point out that there will 
be variations in the quality of all 
consumer-type saw blades. Manufac- 
turing tolerances are not generally 
tight enough to prevent that. HH 



Why Are We Giving Away 
Famous DynaFlex-II 
Home Gyms A 



for 
only 



$949? 



Hard to believe, but true! 

A leading New York firm will give away its most expen- 
sive home exercise machines — the best-selling GFX 
DynaFlex-11 — for the astonishing publicity price of 
only $9.49 to every person who writes to the company 
address (below) before midnight, August 30, 1986. 

This original publicity ad must accompany 
your request. No copies or photostats. 

These are the same famous GFX DynaFlex-11 
Home Gyms nationally advertised in leading media 
comparable to those sold by others for many times 
the price. 

DynaFlex combines functions to save you time. 
You get not only a superb muscular workout... 
you also receive tip-top aerobic conditioning! That 
means you can flatten your tummy, tone your arms, 
trim your thighs, slim your waistline, firm your but- 
tocks, develop your chest and energize your cardio- 
vascular system — all on one machine! 

Achieve a shape that looks great in designer jeans and 
bikinis — in just minutes a day. Even melt down fat and 
tone up muscles while you watch your favorite TV 
show. When you're through, DynaFlex hides away in 
a closet or under the bed. 

Bio-engineered of precision tubular steel, with durable 
tension springs and smooth rolling seat, plus a fully- 
padded seat, which is soft as a cloud! No wonder the 
GFX DynaFlex-II is the fastest selling and most expen- 
sive home exercise machine ever sold by this famous 



Lose FAT and FLAB... 




in just 
10 minutes a day 

with the DYNAFLEX™ 
Miracle Tone-Up! 

You can't look and feel attractive 
without good muscle tone! Now start 
getting rid of embarrassing bumps, 
bulges, large stomach, flabby breasts 
and buttocks— the DYNAFLEX way! In 
just 10-minutes-a-day you can begin 
to feel younger, fight cellulite build- 
up, look like a million dollars in a bikini 
—and start enjoying the time of your 
life! Results are GUARANTEED for 
men, women, teens— or money back. 




IACK Of GOOO 
MUSCU TON£ 



WITH GOOD 
MUSCLE TON( 



Melt fat and flab 
away the 10-minute 
DYNAFLEX way! 



multi-million-dollar New York firm. 

These Home Gyms will not be sold at this publicity 
price by the company in any store. There is a limit of 
two (2) per address at this price, but if your request is 
mailed early enough (before Aug. 25) you may order 
up to five. Each machine is covered by the company's 
full one-year money-back guarantee. 

Mail this original publicity ad (no copies or photostats) 
together with your name and address and $9.49 for 
each DynaFlex-11. Add only $5 shipping and handling 
per machine. (New York residents add sales tax.) Allow 
up to 6-8 weeks for shipment. Make check payable to 
RTM Co. Mail to: RTM DYNAFLEX HOME GYM, 
Dept. 191-103, Box 1781, Hicksville, New York 11802. 

(A21110) 

© 1986 Ralfolef. Ltd . 1200 Shames Drive. Weslbury, N Y, 11590 
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Only NordicTrack provides 
the same superior fitness 
building benefits as 
real X-C Skiing." 





8 time Nat l X-C 
Ski Champion 
Olympic Silver Medalist 
World Cup Winner 



Scientific Tests Rank 
NordicTrack #1 

In tests of exercise effectiveness at 
Oregon Health Sciences University, 
NordicTrack was found significantly 
superior to the exercise bike, the 
rowing machine and other exercisers. 

Rank of Effectiveness 

1 . NordicTrack X-C Ski Exerciser 

2. Exercise Bike 

3. Rowing Machine 

4. Shuffle Type Ski Exercisers 

NordicTrack's higher oxygen usage 
score shows that more muscle mass 
is involved in the exercise and more 
calories are being burned. This means 
you build your own fitness faster and 
with less effort on the NordicTrack. 

• Better Than Exercise Bikes 

NordicTrack's skiing motion more 
uniformly exercises the body's major 
muscles for a more effective workout. 

• More Effective and Safer 
Than Rowing Machines 

NordicTrack's resistance is propor- 
tioned according to the individual 
muscle strength — no major muscles 
are over-stressed or under-worked. 

• Superior to Other Ski Exercisers 

Other ski exercisers use less effec- 
tive frictional resistance with a 
resulting calisthenics-like feeling. 
NordicTrack's unique flywheel 
provides more effective inertial 
resistance for a life-like feeling of 
smoothness and continuity matched 
only by real skiing. 

Burns Up To 600 Calories 
per 20 Minute Workout 

Free Brochure. Call 

800-328-5888 

Minnesota 612-448-6987 

NordicTrack 

• ™ ■ e PSI 1986 

141PS Jonathan Blvd., Chaska, M N 55318 



Antimatter/antigravity [Continued from page 57 \ 



tron-volts (or TeV — terra being the 
prefix for trillion — whence Tevatron). 
When the Tevatron is fully opera- 
tional, it will yield collision energies 
of two TeV, three times the magnitude 
of any other accelerator in the world. 

Why the rush to higher and higher 
energies? The more massive a parti- 
cle, the more energy it takes to cre- 
ate it. And the still-elusive particles 
that physicists need to find to make 
theoretical progress are ever more 
massive ("Cosmic Order," PS, Mav 
'83|. 

"What we have with the Tevatron," 
Leon Lederman, Fermilab's director, 
told me on a recent visit, "is the abil- 
ity to explore a whole new energy do- 
main where no one has ever looked 
before. There may well be great sur- 
prises in store." 

Testing gravity 

One of the greatest of all surprises 
could come from an experiment in 
which antimatter will play a differ- 
ent, though central, role. Conceived 
by a group of physicists at Los Ala- 
mos National Laboratory, and sched- 
uled to start in 1988, the experiment 
is designed to test whether gravity has 
the same effect on antimatter as on 
normal matter. If gravity does not, 
some fundamental ideas about the 
way the universe works will crumble. 

It all began in 1982, when two Los 
Alamos theoreticians, Terry Goldman 
and Michael Nieto, authored an arti- 
cle in Physics Letters titled "Experi- 
ments to Measure the Gravitational 
Acceleration of Antimatter." In the ar- 
ticle, they pointed out that currently 
accepted theories of gravity, based on 
Einstein's work, absolutely precluded 
the existence of a force called (in sci- 
ence fiction and otherwise) antigravity 
— that is, that antimatter would be 
gravitationally repelled by matter. The 
catch, they said, was that this fore- 
closure had never been experimentally 
proved. No one had ever shown that, 
for example, antiprotons would not fall 
up in Earth's gravitational field. Gold- 
man and Nieto suggested an experi- 
ment that could test such a theory, 
although neither really believed a sur- 
prising result was likely. "If you be- 
lieve Einstein's theory of gravity," 
Nieto said, "antimatter will fall ex- 
actly like matter." Any other outcome 
would be earthshaking. 

The challenge was taken up by a 
team of experimentalists at Los Ala- 
mos, led by Michael Hynes. Their plan 
is to obtain a source of low-energy an- 
tiprotons (which everyone involved 
calls p-bars because the symbol for 
an antiproton is a p with a bar over 
it), decelerate the antiprotons and cool 
them to still lower energies, trap them 



in a magnetic bottle that isolates them 
from normal matter (so they don't blow 
up), and then release them into a 
10-foot-high vacuum tube where their 
flight up or down can be measured. 

The experimenters will obtain the 
antiprotons at CERN's low-energy 
antiproton ring (LEAR), Hynes ex- 
plained as we toured the Los Alamos 
facility, perched on a dun-colored pla- 
teau in New Mexico's high country. 
"We envision doing the antigravity ex- 
periment as a ballistic trial, firing an 
antiproton up or down a tube and 
measuring how long it takes, and from 
that calculating what the acceleration 
of gravity is. But to get enough accu- 
racy in timing over a reasonable dis- 
tance, the particles can't be going very 
fast. Otherwise the whole experiment 
would be over before you knew it. 
We'd like the particle to take a rea- 
sonable amount of time to go a few 
meters. It's essentially a measurement 
problem. 

"What we need to do is cool this an- 
timatter down to the temperature of 
liquid helium — four degrees Kelvin 
[about 450 degrees F below zero]. At 
that average energy the antiprotons 
will travel the length of the drift tube 
slowly enough to allow the small ef- 
fect of gravity to be measured. But at 
a hundred degrees Kelvin the antipro- 
tons are going too fast, and the grav- 
ity effect gets swamped." 

The antiprotons will be decelerated, 
or cooled, in a device called a radio- 
frequency quadrupole (RFQ), origi- 
nally proposed by Soviet scientists, 
which has previously been used as an 
accelerator for low-energy particles. 
Roughly speaking, the acceleration 
process will be reversed. Finally, the 
antiprotons will be still further cooled, 
to four degrees Kelvin, in an ion trap 
of a particular design, called a Pen- 
ning trap, which uses both electro- 
static and magnetic fields to confine 
antiprotons. 

The experimental group has now 
grown to dozens of participants from 
both the U.S. and abroad. One version 
of the ion trap is being built at Los 
Alamos. The final version may be built 
elsewhere, perhaps at Texas A&M 
University. At any rate, the trap and 
associated equipment at Los Alamos 
looked as shinily anonymous as sim- 
ilar stainless-steel assemblages in any 
other advanced physics laboratory. 

New wrinkles 

At the time of my visit to Los Ala- 
mos, last November, physicists Hynes 
and Alan Picklesimer were saying 
that although "something totally un- 
expected could happen," the betting 
was that the experiment would sim- 
ply confirm the general conviction that 
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gravity affected matter and antimat- 
ter in the same way. 

Then, in March, I got an urgent 
telephone message from Hynes. Some- 
thing radical had changed in the the- 
orists' thinking, he said. And what it 
meant was that they now believed 
antimatter would fall, but at an ac- 
celeration considerably greater than 
for normal matter — up to 300 times 
greater. 

Theorist Richard Hughes of Los Ala- 
mos told me that the radical revision 
had been stimulated by a paper writ- 
ten by Ephraim Fischbach, a physi- 
cist at the University of Washington, 
Seattle. Fischbach had reanalyzed a 
70-year-old gravitational experiment 
by the Hungarian Lorant (Roland) 
Eotvos, and believed that he had found 
evidence for a "fifth force" that would 
be a kind of antigravity ["Science 
Newsfront," PS, April]. More recently, 
measurements made deep in Austra- 
lian mines by Frank Stacey have also 
uncovered gravitational anomalies. 

Supergravity? 

When the Los Alamos theoreticians 
examined the old and new data, 
Hughes said, they came to a different 
conclusion. Both sets of data fit a mod- 
ern non-Einsteinian theory of gravity 
called supergravity, one of the recent 
attempts to nudge gravity under the 
quantum umbrella in a so-called 
"grand unification" of all the forces of 
nature. For reasons too technical to 
elaborate here, supergravity implies 
that gravity has effects that are both 
repulsive and attractive, and that 
these effects depend on both the mass 
and the composition of the matter in- 
volved. Surprise! A cannonball and 
an equal mass of water may not nec- 
essarily fall with the same accelera- 
tion, according to this theory, although 
the discrepancies may be too small 
to be observable under normal cir- 
cumstances. 

But the theory does have one un- 
equivocal prediction: Antimatter will 
be attracted to matter with a greater 
force than matter-to-matter attraction. 
And antiprotons in the CERN experi- 
ment should therefore undergo a 
greater than normal acceleration due 
to gravity. This result would mean 
that gravitation is far less simple than 
in Einstein's elaboration of Newtonian 
mechanics; much that is now held 
sacred in physics would have to be 
scrapped. 

Hynes follows what he calls "the 
trend line" in antimatter production, 
much as a technical analyst follows a 
stock's performance on Wall Street. 
"We started producing p-bars in 1955 
— sixty of them when they were first 

Continued 
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Antimatter/antigravity Continued 



discovered The slope of the trend 

line now is about an order of magni- 
tude every two-and-a-half years. If you 
extrapolate to the future, we'll produce 
about a gram in 2007. 

"Now, a gram of antiprotons is about 
6 x 10/° p-bars, and that represents 
a substantial amount of energy — 
about six megawatt-years." 

Why so much? Antiproton-proton 
annihilation releases far more energy 
per gram of material than either nu- 
clear fission or fusion. In fission, using 
uranium or plutonium, the amount of 
mass converted is a mere parts per 
thousand. In fusion, using hydrogen 
or deuterium, the fraction is almost 
one percent; that's why a hydrogen 
bomb is so much more powerful than 
a fission bomb. But in antimatter an- 
nihilation, the amount is 100 percent. 

Costly antimatter 

That fantastic energy potential is 
undoubtedly what has given rise to 
speculation about antimatter bombs. 
But any time I mentioned the possi- 
bility to physicists who are involved 
with antimatter, the notion was met 
with ridicule because of the enormous 
cost of generating antimatter, the 
difficulties in handling it, and the fact 
that it would make a "lousy" bomb. 
The nature of the explosion is not a 
bang, says one physicist, but a "poom." 

"An antimatter bomb of twenty kilo- 
tons yield, the same size as the Hiro- 
shima bomb, would probably cost at 
least $10 billion, about one percent of 
the national budget," says Robert L. 
Forward. "You'd go broke trying to de- 
stroy an enemy with them, and they 
wouldn't even make good bombs." 

Forward is a senior scientist at the 
Hughes Research Laboratories in 
Malibu, Calif., high in the hills over- 
looking Malibu beach and the Pacific 
Ocean. He is an impressive figure, tall 
and portly, with a mop of pure white 
hair. When I met him, he was resplen- 
dent in a white-on-white shirt, white- 
on-white bow tie, and a vest striped 
in many more colors than are in the 
spectrum. His career has been equally 
multifaceted, ranging, in 31 years, 
from gravity wave detectors (a design 
he worked on is in the Smithsonian 
Institution, in Washington, D.C.) to 
space science. 

Antimatter rockets 

If antimatter doesn't make sense for 
bombs, Forward says, it does make 
sense for something else: space pro- 
pulsion. The reason is the ferocious 
cost of getting any kind of fuel into 
orbit, even low Earth orbit. 

"It costs up to $5 million a ton to 
lift the fuel into space, beyond what 



it costs to manufacture. And a milli- 
gram of antimatter will replace some- 
thing on the order of twelve tons of 
the best chemical fuels we have, liq- 
uid oxygen and hydrogen." 

Although Forward is a successful 
science fiction writer (and despite the 
fact that Star Trek ships used anti- 
matter propulsion drives), the concept 
is being treated seriously by the U.S. 
government. Last year, Forward com- 
pleted a hefty report, titled "Antipro- 
ton Annihilation Propulsion," for the 
Air Force Rocket Propulsion Labora- 
tory, awarded to him on a personal 
consulting contract. (Studies in anti- 
matter propulsion have also been 
conducted at NASA's Jet Propulsion 
Laboratory, Lawrence Livermore Lab- 
oratory, and a number of aerospace 
contractors. ) 

Plasma thrust 

Forward's studies concluded that 
one feasible scenario for antimatter 
propulsion would go like this: Anti- 
protons would be captured in a mag- 
netic ring, cooled, and slowed down. 
Positrons would be added to make an- 
tihydrogen, which in turn would be 
controlled by laser beams and cooled 
into a gas. The spacecraft would carry 
about twice its dry weight in propel- 
lant — hydrogen, say, or perhaps some- 
thing heavier — and a small amount, 
only a few milligrams, of antihydro- 
gen. The antimatter would ignite the 
propellant and heat it to a hot plasma 
that would give the engines their 
thrust. 

This scenario could become an ac- 
tuality, Forward calculates, if the cost 
of antimatter came down to about $10 
million per milligram, a level he 
believes is possible if "antiproton 
factories" were designed exclusively 
for that purpose rather than just for 
research. 

The real payoff, he believes, would 
be to bring now-impossible space ven- 
tures within our grasp. These are jour- 
neys that require such high velocities 
that they can never carry enough 
chemical fuel to achieve them — the 
fuel simply adds too much mass to be 
accelerated. Such trips include some- 
thing as apparently simple as leaving 
an orbiting space station to visit a 
satellite traveling in the opposite di- 
rection, and then returning to the 
original base; and something as obvi- 
ously difficult as descending deep 
within the rings of Saturn and being 
able to extricate the craft from Sa- 
turn's gravity well. 

If Forward is right, tomorrow may 
see accomplished what are now im- 
possible missions to the planets. And 
next, perhaps, the stars? BE 
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See-through shield, for use when cross- 
cutting stock, helps keep your fingers 
from accidental contact with the blade. 
Shield fits into clamp in place of the 
anti-kickback attachment. 
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The anti-kickback fingers attached 
to your radial-arm saw are there to 
guard against wood flying back at you 
in case the stock should bind as you 
rip long pieces. You can — and many 
users do — leave them in place when 
crosscutting because they help keep 
your hand away from the blade. Trou- 
ble is, when you're moving the blade 
from front to back for crosscuts, the 
anti-kickback pawls also block your 
view of the work. 

You can make a superior guard for 
crosscutting by fashioning an adjust- 
able see-through shield from acrylic 
plastic and bar stock (or tubing). Cut 
the plastic to the dimensions shown 
above (left), drill it and the rod, and 
attach the two parts with Va-inch self- 
tapping screws. The shield locks into 
the holder in place of the anti-kick- 
back pawls. 

When the shield interferes with cut- 
ting (for example, when stock is too 
thick to fit under it), the guard can 
be inverted, with the plastic shield up 
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radial saw 




Two-leg pusher is used for ripping 
wood or for general cutting. The legs 
of the pusher straddle the blade to en- 
sure that stock goes well beyond the 
blade before your hands get close. 




out of the way above the holder. Or 
the shield can be removed, and the bar 
by itself can be used as a guard. 

When ripping, however, the see- 
through guard should never be used 
in place of the regular anti-kickback 
pawls supplied with your machine. Be 
certain, too, that the pawls are prop- 
erly adjusted for the stock you're 
cutting. 

A second safety device you can make 
— this one for ripping — is the pusher 
diagrammed above. It is especially 
useful for ripping narrow cuts. When 
you move the work with the pusher, 
your fingers stay a healthy distance 
from the blade. 

You can assemble the pusher from 
scrap a /4-inch stock with glue and 
finishing nails. Fastened to and span- 
ning the two pushing legs is a verti- 
cal stop. The handgrip is well back 
from it. When the vertical stop hits 
the guard on the saw, the work will 
have long since been pushed past the 
blade. — R. J. DeCristoforo 
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Preventing ping in late-model cars 



Replacing a catalytic converter with 
a test pipe or installing a low-restric- 
tion muffler can cause exhaust ping. 
How? Many late-model engines use ex- 
haust back pressure to trigger the 
exhaust-gas-recirculation (EGR) valve. 
If back pressure is reduced, the flow 
of combustion-chamber-cooling ex- 



haust is reduced. Chamber tempera- 
tures can soar to 4,000 degrees F, 
resulting in ping and possible engine 
damage. To avoid a ping problem, use 
only original equipment or quality 
exhaust-system replacement parts. 
They're designed to act in harmony 
with the engine's emissions system. 



EXPANSION VALVE 




COMPRESSOR 



A/C-leak tattletale 

Oil residue on an air-conditioning 
component is sometimes an indication 
of a refrigerant leak. Lubricating oil 
travels with the refrigerant through- 
out the A/C system. When refrigerant 
escapes, it sometimes pulls some oil 
out of the system as well. And though 
the refrigerant will disperse into the 
atmosphere, the oil remains. 




Brake-system check 

Start the engine and depress the brake 
pedal for about one minute. The pedal 
should hold its position without drop- 
ping. If it sinks down toward the floor, 
check the master cylinder's two fluid 
reservoirs. If the reservoirs are low, 
the brake system is leaking. If they 
are full, the master cylinder is proba- 
bly leaking internally. 
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iterial 



SCRATCH MARK 
AROUND HINGE 
BEFORE REMOVAL 




Getting it straight 

Reinstalling and aligning doors, hoods, 
and trunks after they've been removed 
can be frustrating and time consum- 
ing. To make reinstallation of these 
hinged components a cinch, use an awl 
or another sharp tool to scratch the 
hinge's outline into the pickup point 
area on the vehicle's body. 



MANIFOLD VACUUM 




CARBURETOR BOWL 



CHARCOAL-CANISTER 
CONTROL VALVE 



Rough-running solution 

If your car idles rough or surges, you 
may have a defective charcoal-canister 
control valve. To test it, pull off the 
carburetor bowl's PCV line and blow 
into it. Air should pass through. Then, 
using a hand pump, apply 15 inches 
of mercury to the tube. If the dia- 
phragm doesn't hold vacuum for 20 
seconds, replace the valve. 




OM 



m 



Authorized Liquidator 



RE6INA STEEMER 
CARPET CLEANER 

PLUS! Value 6-Pack of 
Cleaning Solutions! 

Own a REGINA 

carpet cleaner, 
at far less 
cost than 
a one time 
professional 
carpet 
cleaning. 

A great 
value! 
Order 
today! 





Factory refurbished. 
One- Year Limited 
Factory Warranty. 



• Simple to use! Add hot water to tank and 
lock shampoo cartridge in place. 

• Quick release trigger dispenses foamy 
shampoo; deep cleans all types of 
carpets. 

• Press button for extra shampoo on 
heavily soiled areas. 

• Large 9'/2" wide nozzle. 1 8-foot cord. 

• Two large wheels for easy mobility. 

• INCLUDES VALUE PACK! ($29.94 value!) 
Four 15-oz. bottles of shampoo, two 16- 
oz. bottles of Pre-Spotter for stains. 

When New: *136.89 $CL/L 

Liquidation Price .... ^aw^wT 
Item H-1 329-4879-029 Ship, handling: $9.00 

Credit card customer* can order by phone, 
24 hours a day, 
7 days a week. '> 

Toil-Free: 1-800-328-0609 

Your check is welcome! 
No delays in orders paid by check. 

Sales outside the 48 contiguous states are subject to 
special conditions. Please call or write lo inquire. 



C O M B Direct Marketing Corp. Item H-1329 

14605 28th Ave. N./ Minneapolis, MN 55441-3397 

Send Reglna Steemer(s) Item H-1 329-4879-029 at S64 

each plus S9 each (or ship, handling (Minnesota residents 
add 6% sales tax. Sorry, no CO D. orders.) 
0 My check or money order is enclosed (No delays in 
processing orders paid by check, thanks to TeleCheck.) 
Charge D VISA- □ MasterCard. □ American Express" 

Acct. No Exp L 

PLEASE PRINT CLEARLY 

Name 

Address 

Cty 

State ZIP 



Phone - 



Sign Here 



COMB 



. H-J|IVI|0| Direct Marketing Corp. 

Authorized Liquidator 
14606 28th Avenue North 
Minneapolis. Minnesota 66441-3397 



Don't Buy a 
BIG TILLER.. 

For a Small Job! 




Buy a Mantis! 

Big tillers weigh almost 300 lbs. Mantis 
weighs just 20 lbs. (women and older gar- 
deners love it)! 

Simply turning a 300-lb. tiller in a back- 
yard garden is a challenge. Mantis starts 
with a flick of the wrist . . . turns on a dime 
. . . and weeds between narrow rows and 
along fence lines. 

The Mantis takes the work out of grow- 
ing flowers and vegetables ... so you can 
have more time to enjoy the results! 

Most big tillers were designed to just till. 
Mantis was designed from the beginning 
for a variety of useful attachments. Tiller. 
Weeder. Furrower. Edger. Lawn Aerator. 
Lawn De-Thatcher. Hedge Trimmer. 

Best of all, Mantis costs a fraction of 
what you'll pay for a big tiller. 

3-Week In-Your-Garden Trial! 

Mantis has a Lifetime Warranty on the 
tines (if they ever break, we'll replace 
them). A Lifetime Replacement Agree- 
ment on the engine. And a 3- Week In- 
Your-Garden Trial (if you don't like it, we'll 
take it back and give you a full refund). 

/ use my Mantis to weed a large flower 
garden that used to take tour days to 
complete — with the Mantis It takes 
only one hour. Now I have time to enjoy 
my flowers. 

Hazel House 
Saraland, Alabama 

e 1986MMC 



EARLY ORDER BONUS! 

Immediate Shipment 
On Summer Orders! 



Mantis Manufacturing Co. 

1458 County Line Rd„ Dept. 1021 
Huntingdon Valley, PA 19006 



□Please send more information on the Mantis 
Tiller/Cultivator . and your 3-Week Trial! 



Name 

Address 

City 

State 



.Zip. 
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Special Introductory Offer From RCA 

COMPACT 
DISCI 




Pavarotti 
PASSIONE 



115441 




154381 



IT GREG, 

PEER GYNT SUITES 

SIBELIUS. PELLE AS 
et MELISANDE 

BOH IX PWUAimOMK 

HERBERT — 
VOW KARAJAN 



with Club membership 
plus shipping & handling 



Mister f 



WELCOME TO THE 
REAL WORLD 




143765 



DVORAK 
New World 
Symphony 

Chicago 
Symphony 
Orchestra f 

Solti 




115168 



Jo*" 1 r 

SCARECROW 



Vivaldi 
The Four 
Seasons 

The English Concert 

Pinnock 

7 ga, 



115356 




142320 



James Galway 
& 

Henry Mancini 



In The Pink 



Dire Straits 



BROTHERS' 
IN 
ARMS 



114734 




YES, TAKE ANY 
COMPACT DISC HERE. 

Three Dozen To Choose From! 



MOZART 
Piano Concertos 
Nos.l2&20 
Rudolf Serkin 



London 
Symphony/ 



a al 




Boston Pops 
John Williams 

AMERICA, 
THE DREAM 
GOES ON 



115062 




164042 



Itzhak Perlman 

MOZART 

Violin Concertos 
Nos. 3 & 5 



115134 



I 




115169 



144512 



151758 



144101 



115146 



154203 



Ella Fitzgerald: The Johnny 
Mercer Song book • Too Marvel- 
ous For Words. Skylark. Dream, 
etc. Verve 163610 

Brahms, 21 Hungarian Dances 

Claudio Abbado conducts the 
Vienna Philharmonic Orchestra. 
DG DIGITAL 115408 

Alabama: Greatest Hits* She 

And I. Why Lady Why. Feels So 
Right. Tennessee River, others. 
RCA 120247 

Carmen (Highlights) • Rim 

soundtrack. Migenes-Johnson, 
Domingo. Maazel conducts. 
Erato DIGITAL 154105 



Phil Collins: No Jacket 
Required • One More Night, Sus- 
sudio. Don't Lose My Number, etc. 
Atlantic 120771 

Stars And Stripes Forever • The 

Philip Jones Ensemble plays 15 
Sousa greats London DIGITAL 
115051 

Mozart, Symphonies Nos. 40 & 
41 (Jupiter) • James Levine with 
the Chicago Symphony. RCA 
DIGITAL 104810 

Tears For Fears: Songs From 
The Big Chair* Everybody 
Wants To Rule The World, Shout, 
etc. Mercury 143666 



Bach, Organ Works • Daniel 
Chorzempa plays the Toccata & 
Fugue in D Minor, others. Philips 
DIGITAL 115193 

Daryl Hall & John Oates: Live 
At The Apollo • Apollo Medley. 
Everytime You Go Away, others. 
RCA 140625 

Wagner, Orchestral Highlights 
From The Ring • Vienna Philhar- 
monic Orchestra/Solti London 
DIGITAL 115426 

Kenny Rogers: The Heart Of 
The Matter* Morning Desire. 
Tomb Ol The Unknown Love, title 
cut. etc. RCA 153995 



The Cars: Greatest Hits 

Tonight She Comes, Drive. You 
Might Think. Shake It Up. others. 
Elektra 153702 

The Canadian Brass: High, 
Bright, Light & Clear • Baroque 
gems lor brass ensemble. RCA 
DIGITAL 144529 

Mozart, Requiem • Schreier 
leads the Leipzig Radio Choir & 
Dresden State Orch. Philips 
DIGITAL 115039 

Pavarotti: Mamma • 16 great Ital- 
ian songs, arranged & conducted 
by Henry Mancini. London 
DIGITAL 115310 



Sunday In The Park With 
George • Bernadette Peters, 
Mandy Patinkin & original cast. 
RCA DIGITAL 154014 

Bach, Brandenburg Concertos 
Nos. 4-6 • The English Concert 
led by Trevor Pinnock. Archiv 
DIGITAL 125417 

Rlmsky-Korsakov, Schehera- 
zade • Andre Previn conducts the 
Vienna Philharmonic. Philips 
DIGITAL 115415 

Prince: Around The Work) In A 

Day • Pop Lite. Raspberry Beret. 
America. Temptation, etc. Warner/ 
Paisley Park 124370 



THE ULTIMATE IN SOUND AND SAVINGS! 

Yes, any Compact Disc here is yours FREE— when you become 
a member of the Compact Disc Club. You pay only shipping and 
handling— then need buy just one more selection at regular 
Club prices (usually $15.98) during the next year. 

HOW THE CLUB OPERATES 

As a member, you select from hundreds of exciting Compact 
Discs described in the Club's exclusive bulletin mailed to you 
13 times a year. Each issue highlights a Featured Selection in 
your preferred musical division plus an impressive array of 
alternate selections. If you'd like the Featured Selection, 
you need not do a thing; it will be sent to you automatically. 
If you'd prefer a different Compact Disc, or none at all, just 
return the Notification Card enclosed with each issue of 
CD Discover y by the date specified on the card. You will have 
at least 10 days to decide, or you may return your Featured 
Selection at our expense. And you may cancel your member- 
ship at any time, after completing your membership agree- 
ment, simply by writing to us. 

HALF-PRICE BONUS PLAN! 

As a member of the Compact Disc Club, you enjoy big sav- 
ings. With every Compact Disc you purchase at regular Club 
prices, you receive a bonus certificate. Collect two bonus cer- 
tificates and take a Compact Disc of your choice for just half 
the regular member's price, plus shipping/handling. nampilcl 



COMPACT 



DON'T MISS THIS OPPORTUNITY. 

Simply complete the coupon and mail it today for your 
FREE Compact Disc and membership in 
the Compact Disc Club. 



=CLUB= 



YOUR SAVINGS START HERE. 



A Service ol RCA 

Mail to: Compact Disc Club / RO. Box 91412 / Indianapolis, IN 46291 

YES, please enroll me as a member of the Compact Disc Club and 
send me the Compact Disc I have indicated below free . I need buy 
just one more CD at regular Club prices in the next year. . . without obliga- 
tion to buy anything further! (Shipping/handling added to each shipment.) 



WRITE THE NUMBER OF YOUR FREE MEMBERSHIP CD HERE 

I am most interested in the following type of music — but am always free 
to choose from both categories (check one only): 

1 □ CLASSICAL 2 □ POP/SOFT ROCK 



First Name Initial Last Name 


(Please Print) 


Address 


Apt 




City / > State 
Tplenhnna ' ' 


Zip 




Area Code 

Limited to new members, continental U S A. Only one membership 
per family. We reserve the right to request additional information or 
reject any application. Local taxes, if any, will be added. 






VGS69 









naterial 



Shoppers' Showcase 



A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Advertising Sales, Popular 
Science, 380 Madison Avenue, New York, N.Y. 10017 



Troubleshooting and Repair 
Guides for Today's Electronics 
Hobbyist 

Now troubleshooting and repair of electronic equipment 
is easy with these troubleshooting and repair books from 
SAMS Microcomputers, home satellite televisions, and 
microprocessor-based equipment can now be easily 
repaired by the home electronics hobbyist The books 
are softbound and are complete with charts and illustra- 
tions. 

Microcomputer Troubleshooting and Repair Guides 
Apple II ♦ /lie -22353. $19 95 
IBM PC '22358. $19 95 
Commodore 64 '22363 $19 95 
Commodore 1541 Disc Drive '22470. $19 95 

John D. Lenk's Troubleshooting and Repair of 
Microprocessor-Based Equipment '22476. $21 95 

The Home Satellite TV Installation and 
Troubleshooting Manual '22496 $29 95 

Troubleshooting with the Oscilloscope and Digital 
Computer (5th Edition) '22473. $16 95 

To order by phone call 800-428-SAMS 
In Indiana call 317-298-5566 
Ask for operator *803 
^TM i ^pjpjHBKBB^HLHIHLllllHLllHllB 



SAMS 



PRODUCT « 
PRODUCT « 
PRODUCT • 



AR. CA. IN. OH. NC. NH. WV $ 
residents add local sales tax 

shipping and handling $ 

ADDRESS 

CITY 



$2 50 



STATE/ZIP 

SIGNATURE 

1 Check or money order enclosed 

Li Bill my credit card i VISA AE 



Account * 



MC 



Exp Date 



Mail this form with payment to Howard W Sams Sr. Co • 
4300 West 62nd Street • Dept DM803 • Indianapolis 
IN 46268 



IC 



PROMPT DELIVERY!!! 

C SAME DAY SHIPPING (USUALLY) 

™ QUANTITY ONE PRICES SHOWN 



OUTSIDE OKLAHOMA NO SALES TAX 



^ DYNAMIC RAM 


— 


■2 S2 


256K 


64Kx4 1 50 ns 


$4.37 


K S 

K t**> 


256K 


256Kx1 100 ns 


4.99 


»- r- 

r 3 


256K 


256Kx1 120 ns 


3.45 




256K 


256Kxi 150 ns 


3.15 


N N 


128K 


i28Kxi 150 ns 


492 


CO CO 


64K 


64Kxi 150 ns 


1.40 






EPROM 




8" 

> t: 


27512 


64Kx8 250 ns 


$28.00 


„ CO 


27C256 


32Kx8 250 ns 


7.85 


>S 


27256 


32Kx8 250 ns 


5.45 




27128 


16KX8 250 ns 


3.90 


88 


27C64 


8Kx8 200 ns 


5.10 


•si O 

fs. r» 


2764 


8Kx8 250 ns 


3.50 


v> *<0 




STATIC RAM 




fii n 


43256L-12 


32Kx8 1 20 ns 


$50 00 




6264LP-15 


8Kx8 1 50 ns 


3.10 


88 


^61 16LP-3 


2Kx8 1 50 ns 


2.10, 





OPEN 6'v DAYS WE CAN SHIP VIA FED EX ON SAT 



MasterCard VISA or UPS CASH COD 

Factory New, Prime Parts juPoo 

MICROPROCESSOR UNLIMITED. INC 

SSSs'STSSr (918) 267-4961 

Prices shown above are lor May 12, 1986 
n*M cat k? arwi gram Pram *ut**a k T^rgt PVeee mcma v» c *■"«* pnoa* on 
«™ tan X* c MPV 4 dernard and ou/ cnaranq xms Snccmg t r«nra e*« Caar 
amnimnsiwi^ (MM 'Km ad try 8 PMCSt can uaua*y tmommmv /an by ffian—t 
>MM Air -a MOD. or PrtorWy One « mx 1 



NO EXTRA COST 
FOB Ff.r>U( 
SATOEUVERV 
OHOJW3CWS 
RtCETVtD BY 
* MM v I h 
fr F-Qm ID/1 * 



POCKET COLOR 
TV! 




The new CASIO TV-2000 now brings you color 
reception never before dreamed possible in a 
pocket TV. Detail and colors so realistic that 
they put you right in the middle of the action. A 
2.6 inch screen teams up with dramatically 
improved resolution and built-in speaker that's 
compact enough to go along anywhere. Don't 
get left behind while you're on the go. Keep in 
touch with the new CASIO TV-2000. CASIO 
TV-21 black & white model also available. 



TMR SALES. INC. • 35552 Grand River =345 
Farmington Hills. Ml 48024 • (313) 427-2180 

CASIO TV-2000 : $199 Each 

CASIO TV-21 § $ 79 Each 

Plus 54 Shipping & Handling Each 

□ Check or Money Order 

□ MasterCard Z VISA 

Acct. No Exp I 

Name 

Address 

City 

State Zip 

Phone i I 

Sign Here 



WHATC HE DOING! 

Making a Concrete 
Flower Pot! .... and 
SO CAN YOUI 

Make and sail your own 
Ornamental Concrete Items. 
Rath »6.00 for Book 
•bout Aluminum Molds 
with price* and production track secrets 
direct from world'* largest mold manufacturer. 
Over 350 designs to select from. 

Send 46.00 I 
Today To 




COfiCRMl VALHlMRY COMPANY 



P.O. BOX 099- HICKORY, N. C. 21601 




locksmithing Institute Dept 31 1 -076 

1500 Cardinal Owe 



Big opportunities Big pro- 
tits Earn quickly Full or 
part time Learn at home, 
it's easy Do real jobs All 
Tools — Materials Sup 
plied . State ot NJ Approv- 
ed Send Name and address 
tor FREE book No 
salesman will call 

Utile Falls NJ 07424 



Dolt 



Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit Or. you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 
own lumber Catalog. $6. 

Tlmberllne Geodesies. Inc. - P-7 
2015 Blake. Berkeley. CA 94704 
f«IS| 849-4481 



GERMAN 
W.W.I I 
HELMET 




ONLY 

s 50 



(ORiGiNAL-Repiinierj) 

COLLECTORS! SEND FOR FREE CATALOG 
ww II Medals, Civil War Hats. Flags, etc 100 s ol Items 
The COLLECTORS ARMOURY, Inc., Dept PS 

800 SLATERS LANE. PO BOX 1 061 . ALEXANDRIA, VIRGINIA 22313 



DO-IT- 
YOURSELF KITS 



BUILD YOUR OWN GRANDFATHER CLOCK 




?280 



Prices 
Starting 
Under 

(including movement and dial) 

• Do-it-yourselt case 
kit, parts pre-cut 

• Finished clocks 

• Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

• Heirloom quality 

• Factory direct prices 

• Solid brass West 
German chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 

• No woodworking 
experience 
necessary 

WRITE FOR 
FREE COLOR 
CATALOG 

EMPEROR' 

CLOCK COMRVNY 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept 2020 Emperor Industrial Park 
Fairhope. Alabama 36532 • Phone 1-205-928-2316 
I am interested in □ Do-It- Yourself Kits 
□ Finished Clocks 

Name 

Street 

City 

State Zip 




(please print) 
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UNLOCK 
YOUR CREATIVITY . . . 



WITH THE RBI HAWK 
PRECISION 
SCROLL 
SAW 



Make 100's of 
projects . . . 
toys, name cut- 
outs, inlays, 
scallops, puz- 
zles ... to sell, 
gift-giving. 
Cuts wood, 
metal and plas- 
tic. The answer 
to crafts- 
persons' 
prayers! 




Hawk 20" 
Model 



Send Today for free information kit! 



■ 1801 Vine Street 
I Harrisonville, MO 64701 



□ VES. Tell me about your 30- 
day "In The Shop" 
Guarantee of Satisfaction! 



Name- 
Street- 
City _ 



State- 



e 1986 RBI. Inc. (please print) 



Zip- 



Code 5-l-t 



JOSUCO'S AUXILIARY 

Lawn Mower Starter 




NO MOWER BACKACHES 

Quick Smooth Starting installs on i W5 
HP snowbiowers, tillers, etc. Use your 
2 5 amp drill with chuck. Merely 
replaces flywheel nut in just minutes. 
Even Grandma can start that engine. 
Only $16.95. Money back it not de- 
lighted. Order Now! 

order 

BfiGS-STR Z^^** ****** V-t 

BflGS-STH vert ahalt up put start V4 

TECUMSEH 4Mnd ftywtaMl nut Artad KM) 
Ofi SEND FOR FREE BROCHURE 

JOSUCO 

m E. MARY ST. / VALDOSTA, GA 31601 




SMALL ENGINES 
GENERATORS 




SMALL ENGINE CITY 

2612 Lynda* So Dep' PS 7 

M>nr .'.,['-■ UN 5S40B 612 B72-42W 



PARK* A •POET 




10X20 Ft. Covers 
For Cars • Trucks • Boats 

Steel Frame/ 1 Hr. Assembly 
Heavy Duty Poly-Tarp Cover 



Send $1 for brochure ft fabric sample to: 
AMERICA! • Dept. PS»N.301t Nevada •Spokane. WA 99207 
»(5Q9) 4B4-9Z23 



FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 



Be Your Own Boss and Make 
$18.00 to $30.00 AN HOUR! 



Find out 
how by... 
. . .sending 
now for 
your Free 
Lifetime 
Security 
Fact Kit! 



Your FREE Lifetime Security 
Fact Kit tells you how to make 
S 18.00 to S30.00 an hour in your 
own Foley-Belsaw Full-Service Saw 
and Tool Sharpening Business. 
Your FREE Fact Kit explains how 
you can: 

— be your own BOSS! 

— work full time or part time, 
right at home. 

— do work you enjoy and take 
pride in. 

— operate a CASH business 
where 90< of every dollar you 
take in is clear cash profit. 

And it is so easy to learn. Foley- 
Belsaw gives you all the facts and in- 
structions. No previous experience 
or special training necessary. All you 
need is the desire and ambition to 
be your own boss. Foley-Belsaw tells 
you everything you need to know to 
be successful. 

There's plenty of business where 
you live to keep you busy. It doesn't 
matter whether you live in a big 
city, small town or a small farm 
community. 

Earn While You Learn 

You'll quickly be able to develop 
the skills necessary to earn a steady 
income. You'll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 

Profits from your Foley-Belsaw 
Full-Service Sharpening Business can 
provide... 

. . . CASH for future security 
or supplemental income 

. . . CASH for travel, vaca- 




tions, fishing trips 
. . . CASH for the things you've 
always wanted! 

And you'll be able to set your own 
hours and not have to worry about 
layoffs and strikes. There are no fran- 
chise fees. Best of all — age or phys- 
ical condition is no barrier — any age 
person can succeed. 

You can be like Steve Taylor of 
Brookville, Ohio, who told us: 
"... the first year I grossed 
$21,000.00." 

Or James B. Jones, of Albuquer- 
que, NM who reported: 

"This past summer my sales and 
service amounted to almost 
$6,000.00 a month." 

But you've got to get the FACTS 
before you can get started. So 
WRITE NOW for your FREE Lifetime 
Security Fact Kit. It's yours to keep 
with NO OBLIGATION. 



i 



The Foley-Belsaw Co. 
20287 Field Bldg. 
Kansas City, M0 64111 



FREE 

Lifetime 




Security/ 

FACT KIT 



rFOLEY-BELSAW CO. 
I 20287FIELD BLDG. 
j KANSAS CITY, M0 64111 
I □ YES, I want to know more! Please rush my 
! FREE Lifetime Security Fact Kit. No obli- 
gation and no salesman will call. 



| Name 
I 



Address 



City 



I 

I I ,_ 
I Area Code Phone 



State 



Zip 
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On These^Uame^ 





SUPER TOUGI 

Heavy Duty Log Splitters 

1 6 Ton Model, #1134* $789.00 

24 Ton. LowProtile.*1142* $1 329.00 
* Cornea with 2- stage pumps, heavy duty alidea 
& beams and large oil tanks 



Log Splitter Parts 

11 Qpm 2 Stage Pump, #1 01 2 $83.95 

1 3 Gpm 2 Stage Pump. «1053 $1 1 3.95 

1 6 Gpm 2 Stage Pump, #1056 $1 26.95 

22 Gpm 2 Stage Pump, • 1 01 7 $242 . 95 

Standard 4-Way Control Valve. #2010 $46.50 

Auto Detent Valve. #2020 $49.95 

4x24x2" Welded Cyl. , #902424 $ 1 09 . 95 

5x24x2" Tie Rod Cyl., #900524.. ..$1 86.95 
Much Mora in Stock at Low Discount Prices! 



Gas Engines 
Always the Lowest Prices 
And the Largest Selection! 

One -n ^«=f*Lr 

Year 
Warranty! 

Gas 

Engines 

Horizontal 

5 Hp. Tecumseh shaft, #605 1 7. $1 39.95 

5 Hp. Brigga, W shaft. #8052 * 1 39.95 

8 Hp. Tecumseh. cast iron sleeve. 6081 .91 92.95 

8 Hp. Brlggs. 1 " shaft. #6080 8222.95 

10 Hp. Tecumseh, cast iron sleeve. 60108232.95 
1 0 Hp. Tecumseh, elec. start. #801 01 . . .8289.95 
3-20 Hp. Horizontal 8 Vertical engines available at 
SUPER LOW DISCOUNT PRICESI 

Vertical 

8 Hp. Briggs, I" shaft. #7080 8227.95 

8 Hp. Tecumseh, cast iron sleeve. 7082 81 98.95 
10 Hp. Tecumseh, cast iron sleeve. 7010 $221 .95 
3-23 hp. horizontal 8 vertical engines available at 

SUPER LOW DISCOUNT PRICES! 






Don't Be Without Power 

Ideal for home- 
owners, farmers 
contractors & 
vacationers. 
1 YearWarranty 

Generators 

4000 Watt. 8 Hp. Brigga. 33 amps B 1 20 V . 1 6 6 
amps ® 240 volts. List $ 1009 00. Item* 18402 

$422.00 

4000 Watt, w/elec start. List S 1 1 43. Item* 1 6403 

$485.00 

5000 Watt. 1 1 Hp. Briggs. 42 amps B 1 20 V. 2 1 
amps ® 240 volts. List $ 1 1 74 00. Item* 1 6404 

$599.00 

5000 Watt, w/elec start. List $1 299 . Item* 1 6405 
All are at continuous watt rating. $699.00 

(1 Year Warranty on Above Generators) 



Utility Trailer 

Complete road ready kit Easy assembly with basic 
tools Load capacity 1060 lbs. Bed size 40" x 48" 
Includes fenders List $279 00. Item* 12542 
(will ship 48 states for 830.00) 

$136.95 




ltem# 1 257 

Ship Wt 222 lbs. 



l ■ Single Spr 

Northern 



Trailer Part 

High speed hub & spindle set. 2000 lb capacity. 4" 
bolt circle, 4 hole. 2 hubs & 2 spindles, dust caps, 
tapered bearings, lug bolts & cotter pins $37 : 50/ set 

High speed trailer wheels a tires. Fits all 4 hole boat 
& snowmobile trailers 

Item* Size Ply Cap. Sale tira only 

1211 480x8 4 590 lbs. 823.95 815.95 

1212 570x8 4 715 lbs. 833.95 824.95 
1216 480x12 4 780 lbs .839.95 824.95 

Trailer springs. 1 V wide w/eye center of 25Vi" 
Item* Capacity Springs Leafs Sale 

1250 1000 IbS 2 2 $2 2 OO/pr 

1251 2000 lbs 2 3 24. OO/pr. 

1252 3000 lbs. 2 3 27 OO/pr. 
Single Spring Set Shackle. Item* 1 255. S1 0.0O/pr. 





List $349.95 

$186.95 

(must go truck freight collect) 

4' x 8' Folding Trailer 

Features: 

• Heavy steal frame with tough baked on 

• onamal finish 

• Leaf spring suspension for smooth ride 

• Reinforced tongue for added stability 

• 1W ball hitch 

• Stake pockets so you can add 2x4 stakes 

• Popular 480 x 8" high spaed tlraa with 

• 4 bolt wheels 

• Steel fenders 

• 4 solid rubber easy rolling casters 

• All lights * reflectors Included 



ydraulics 



INC 

801 East Cliff Road, Box 1219, Burnsville, Mn 55337 
Call our order dept. at \ -800-533-5545 
In Mn call 61 2-894-8310 
N.C. & S.C. residents, visit our Charlotte store! 
Sale Expires Phone Orders 

Monday-Thursday 8am-8:30pm 
JUly 31 Friday 8 Saturday Sam to 5:OOpm 

1 986 We Ship UPS, Bus or Truck 



Order Toll Free 1 -800-533-5545 
Send for a Free catalog or include $6.00 and receive your 
catalog and a Splitter Design Booklet. 
I To: 



arc 



Northern 
Hydraulics 
801 East Cliff Rd. 
Box 1219 
Burnsville. Mn 
' 55337 

Dept.* 13976 



Name 



Address 

City 

State 



Zip. 



Please Rush Me My FREE Discount Catalog! 



Co 



HERNIA 

BRIEFS iSaWSSl Medicare Pays 80% 




BRAND NEW - No truss, belts or hard pads Wash and 
wear 88% cotton Wear 24 hrs Looks like regular 
undertone!. Operation not necessary Money-back guar 
Write or call for FREE brochure in plain wrapper 



Toll FREE 1-800-325-0007 (24 hrs./7 days) 

(Ra. call collect 305-235-7736) 
H.P.H. CORP. (Ortho/MerJ Mfg.jDept H86-! 
14120 SW 142 Ave . Miami. FL 33186 



Complete Satellite listings 

Sample Copy $1 , or call toll free 
800-358-9997 in U.S. 800-556-8787 in Ca 

707-725-2 476 all others 

[satellite 

P.O. BOX 308H0301 FORTUNA, CA 95540 




Geodesic Home 
Kits. 

Beautiful, Efficient, 
Affordable. 

Monterey Domes sells home kits for less than 
many new home down payments. Completely 
affordable... remarkably beautiful, .our homes are 
designed (or a lifetime of savings. 

The most energy efficient homes on earth. ..up 
to 50% more than everyday homes. In addition, 
construction costs are cut dramatically using our 
patented building system. ..(our 1813 sq. ft. 
house package is just $15,660!) 

Discover all the rewards of Monterey 
Domes living with our 100 page Color 
Catalog and Plans Book. ORDER TODAY 
(or just $6.00. Unconditionally Guaranteed 
or your Money Back! 



□ Please ruth my 100 page copy of Monterey Domes 
Catalog and Plant Book. Enclosed is $6.00. 

□ Also please send me the Monterey Domes Basic 
Dome Assembly Manual for an additional $5.00. 



Address 

City/State/Zip 



Send to: 



MONTEREY DOMES 

Dept. AR-7 

1760 Chicago Ave. 

Riverside, Calif. 92517 

714-684-2601 



COMPARE BEFORE YOU BUY 








H 


BUYER'S GUIDE 




MADE N U.S.A. 

-5, vvvxCvvv 



Compare all the facts on major 
brands of Sickle Bar Mowers. . . 
cutting power, stability, ease of 
operation and more. 
Discover 11 reasons 
why this incredible 
mowing machine is 
your BEST VALUE at a 
Factory-Direct price. 



WRITE FOR 
YOUR COPY TODAY! 



Dept. 9067, 170 N. Pascal 
St. Paul, MN 5S104 • 612/644-4666 



Be Your Own Boss 

...IN YOUR OWN 8USINES8! 



Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession . . . 
. . .YOU Can Do It, Too! 

"No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort I average around $50 
a day. Thanks for my new start in life." 
Sam Walker Prichard, Alabama 

"I opened my own business, spare 
time, seven months after I enrolled and 
made a profit of $329 for the first week." 
B. A. Deberry Littleton . Colorado 




Y 

"Before enrolling I 
checked other courses 
and also asked for 
advice from several of 
the professional 
locksmiths in my area. 
They all said Foley- 
Belsaw was tops and haf 
the most versatile 
Key Machine. 

"I always 
wanted to have 
my own business I 

and now I do. thanks to Foley -Belsau'. 

David Fairbrother— Oave s Locksmith Service 
, Milwaukee. Wisconsin 53209 

Kirk Pirt Tin, Fill Tin - Hilt it lm. 




Be a LOCKSMITH! 



Get into this booming high-profit business that's 
Easy to learn— Easy to do— Easy on You! 



Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 
Make Up to $26.00 an Hour — even while learning ! 
Train FAST at Home! 
You're "in business" ready to earn $10 to $26.00 an 
hour a few days after you begin Foley-Belsaw's short- 
cut training. Take advantage of today's unprecedented 
opportunities in locksmithing for year-round EXTRA IN- 
COME in spare time — or fulltime in a high-profit busi- 
ness of your own. Hundreds we've trained have done 
it. So can YOU! All tools plus professional Key 
Machine given you with course. These plus practice 
materials and equipment, plus simple, illustrated les- 
sons, plus expert supervision, plus business-building 
guidance will enable you the KEEP THE MONEY 
COMING IN! Ideal for retirement — good jobs, too. 

SEND FOR EXCITING FACTS— No Obligation 

Discover what's in Locksmithing tor you — how Foley-Belsaw's 
master-locksmith-approved training can give you the skill you 
can depend on to EARN MORE — ENJOY LIFE MORE 

PRO KEY 



No Extra 
Cost I 




Included With Your 
Locksmith Training 

BURGLAR 
ALARM 



SVBTEMB 

training. Covers 
all phases of 
Burglar. Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 
includes all special tools and 
supplies ONLY Foley-Belsaw offers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training. 
ADVANCED Locksmithing! 
How to change combinations, In- 
stall and service Safe, Vault and 
Bank Safe-Deposit Box locks. 
You'll find it fascinating and high- 
ly profitable work. 



MACHINE 

YOURS 

TO 
KEEP! 




ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 



This Pro Key Machine can 
alone add up to GOO a 
month to your Income . . . 
and It won't cost you a pen- 
ny extra with your training. 

Find out all about it! 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return mail. DO IT TODAY! 



30-DAY 
NO RISK 
TRIAL! m 

SEND FOR /J 
FACTS TODAY! 

RUSH 
COUPON 




FOLEY-BELSAW INSTITUTE 

10956 Field Bldg., Kansas City, Mo. 64111 



There is NO OBLIGATION and NO SALESMAN Will Call-ever! 



RUSH COUPON TODAY 

FOR THIS FACT-FILLED 



I FREE 

I BOOKLET! 

Tells how you quickly I 

I train to be your own boss I 

I in a profitable Sparetime I 

H or Fulltime business of ( 

■j your own PLUS complete 

I details on our 30-Day 

■ NO RISK Trial Otter I 




FIEL0 BUILDING /MESHk\ 



raxHas^wsTrrure, 10956 
KANSAS CITY, MISSOURI 64111 

YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing. I understand there is no obligation 
and that no salesman will call. 



Send tor your 
copy today! 



Zip- 



n 
1 
1 
1 
1 
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32 Ways to Help You Qualify for the Job You Want 

GET YOUR SPECIALIZED ASSOCIATE DEGREE IN BUSINESS OR TECHNOLOGY OR A CAREER DIPLOMA AT HOME IN SPARE TIME 



If you want more money, 
more security and a better 
way of life, the decision to 
train for a better career 
could be the most important 
one you will ever make. And 
now you can train at home in 
your spare time for a diploma 
or even a degree to help you 
get a better job. This is the 
same kind of training program 
that has been used by nearly 
2,000 American Corporations 
to train their employees... Gen- 
eral Electric, IBM, Mobil, Ford, 
DuPont and many others. 

An Ideal Way to Learn 

No need to change your daily rou- 
tine or take time from your job or 
family. Learning is easy because 
everything is explained step by 
step with plenty of drawings, dia- 
grams and photos. And like many 
colleges— all these courses use 
"open book" exams that let you 
refer to your texts and apply what 
you have learned. And all courses 
include the necessary tools, instru- 
ments and materials whatever 
you need for your training. 




Get Your Degree Without Attending College 

Now without attending a single class, you can get your 
Degree. Eight different fields of specialization avail- 
able. And if you already have some college or work 
experience in the field, you may be entitled to 
advanced standing toward your Degree. 



CALL TOLL-FREE Dept 

1-800-228-5300 PCS66 

CALL ANYTIME — Operators to take your call 24 hours a day. 
7 days a week. No cost No obligation No salesman will visit you. 

OR MAIL COUPON TODAY 



Could a Career Diploma 
or a Degree Be Worth 
Thousands of Dollars to You? 

Compare your present salary with 
the amount of money you could be 
making in any one of the careers 
shown here. Training in a trade or 
earning an Associate in Special- 
ized Business or Specialized Tech- 
nology Degree could make a giant 
difference in your lifetime earnings. 
But it's not the money alone. . . 
think of the fun of working in a job 
you like. Get more information at 
no cost! Check the career you're 
most interested in and mail the 
coupon today. There's no obliga- 
tion and no salesman will visit you. 



Call Tol l-Free or Mail Coupon Today! 



ICS International Correspondence Schools, Dept. PCS66 

. siwct ""I Scranton, Pennsylvania 18515 

Please send me free facts, color brochure and full information on how I can 
study at home for the career I have chosen I understand I am under no obliga- 
tion and no salesman will visit me. CHECK ONE BOX ONLY. 



ASSOCIATE IN SPECIALIZED 
BUSINESS DEGREE PROGRAMS 



I Business Management 
! Business Management 
with option m Finance 



I Business Management 
with option in Marketing 
J Accounting 



ASSOCIATE IN SPECIALIZED 
TECHNOLOGY DEGREE PROGRAMS 

! Civil Engineering Tech n Electrical Engineering 
] Mechanical Engineering Technology 
Technology □ Electronics Technology 



] High School 
Auto Mechanics 

I Hotel Restaurant 
Management 
Surveying & Mapping 

j Drafting 

] Air Conditioning & 
Refrigeration 

NAME 



CAREER DIPLOMA PROGRAMS - 

Travel Agent n Electrician 



□ Wildlit&Forestry 
Conservation 

HArt 

□ Police Sciences 

□ Veterinary 
Assistant 

: , Diesel Mechanics 



□ Small Business 
Management 

□ Electronics 

□ Microcomputer 
Repair 

I I Catering Gourmet 
Cooking 



[ " Computer Programming 
U Small Engine Repair 
L Gun Repair 

Motorcycle Repair 
□ Fitness & Nutntion 
I : TVVCR Repair 
[ Bookkeeping 



_»GE_ 



ADDRESS- 



CITY STATE ZIP_ 
PHONE NO. I 




"The Club that beats 
the streets 
could use a hand." 

Support your 
local Boys Club 




BOYS CLUB 

The Club that beats the streets. 



FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 



tffiL HOME PLANNERS INC . 

V 1250 
HOME DESIGNS 



An exciting portfolio of America's popular home 
designs specially edited by category. Order 
either the delightfully illustrated plan book of 
your favorite house category, or the Complete 
Collection. Your satisfaction guaranteed. 




360 TWO STOUT HOMES - Tudors. Salt Boies Gambrels Mansards. Georgians. 
Farmhouse adaptations Also Contemporaries For all budgets 28a pages Jfj 95 



ISO l l i STOUT HOMES - Cape Cod, Witamstag. Tudor. Contemporary versions 
Low budget & country-estate sections Expandable larruty plans 128 HH$|,H 

7 




210 ONE STORY HONES OVER 2000 Si Ft - All popular styles Spanish. Western. 
Tudor French, etc Foi modest to country-estate budgets 19? pages {4 95 1 




315 ONE STOUT HOMES UNDER 2000 Si Ft. - For medium 4 restricted bud 
gels Delightful traditional contemporary exteriors, plans 192 pages $4.9$ 

MoiFHOME plannTrs"incH 

I T-. <P |- kw Dept Bk • 23761 Research Drive 
1 I OOQy Farmington Hills. Michigan 48024 
I Please ship to me Dy return mail (circle cho*ce| 



Z15 MULTI LEVEL HOMES - Features split levels, bi levels lor flat & hillside sites 
Exciting new dimensions in living For varying budgets 192 pages $4.95 




1 360 Two Story Homes $6 95 

2 150 r. Story Homes . 13. 95 

3 210 One Story Homes Over 2000 Sq Ft Q $4 95 

4 315 One Story Homes Under 2000 Sq Ft g (4 95 

5 215 Multi-Level Homes . S4 95 

6 223 Vacation Homes - J4.95 

7 Complete Collection g 119.95 (Saving J10.75) 
Name 

| Address 



223 VACATION HOMES — A-frames, chalets, hexagons, lodges for summer and winter 
tun From 480 to 3238 sg ft sleeping 2 to 22 176 pages. 120 in full color |4 95 



7 ALL SIX CATEGORIES - only S 1 9 95 Gel each of Ike six oil- 
standing plan books Over 1250 designs 4050 illustrations 1168 
pages i $30 70 value save S 10 75 Blueprints available lor tick de- 
sign al low cost Slatl your home planning program now 



State 



Zip 



Mich residents kxxjly 

add 4% urn tax 

Check enclosed for 



PSM67 



90 POPULAR SCIENCE 



Copyrighted material 



Classified Opportunity Mart 

Reach 4'/? million readers every month with an ad in Popular Science's Classified Opportunity Mart. SEPTEMBER Issue Deadline 
(on sale AUGUST 12) is JUNE 24. Rates: $8.00 per word. Mm. ad 10 words. Darker type (bold) words $1.00 per word extra. 
Display Classified: $445 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) 
Advertisers using box number in ad must furnish name & street address for our records. Send order & remittance, (new advertisers 
please submit sample with order) payable to POPULAR SCIENCE, Classified Dept. 6C, 380 Madison Avenue, New York, NY 10017. 



Mary C. Ansbro, Class. Adv. Dir. 



Dorothy Ellis, Sr. Class. Adv. Asst. 



BOATS, 

NBOARD/OUTBOARD MOTORS 



BOAT Plans— Patterns— Kits— Hun- 
reds of designs — Sailboats — Powerboats 
- Sport fishers — Rowboats — Duck boats — 
assboats — Canoes — Hydroplanes — Sim- 
e construction — Proven results — Tre- 
endous savings! Gigantic 160-page 
italog $3.00 i$4.00 Airmail i— Includes 
ree "Boatbuilding Supplies" catalog. 
LEN-L. 9152 Rosecrans. Box 756SP. Bell- 
□wer, CA 90706. 



BOAT KITS-PLANS-PATTERNS — 

World's Largest Catalog — 200 Designs — 
1th year— 8' 80 — Plywood — Fiberglass 

- Steel — POWERBOATS — Cruisers — 
ouseboats — Hydroplanes — Runabouts 

- Duckboats, Canoes. Kayaks — SAIL- 
OATS — Daysailers — 1'railersailers 
[ultihulls — Supplies — Epoxies — Poly- 
iters — Cloth — Foam — Fastenings — 
atalog — $3.00 (Airmail $5.00i — In- 
udes free International Design Catalog. 
\mateur Boatbuilding Book $6.00>. 
LARKCRAFT, 16-S Aqualane. Tona- 
anda, NY 14150. 

BOAT KITS — SAM 16 -30' all trailer- 
ale molded fiberglass hulls and decks come 
ictory assembled — you install factory sup- 
lied interior. Save half factory built cost, 
o experience required FREE 40 page cat- 
og LUGER, Dept. AC-76. P.O. Box 1398. 
i. Joseph. MO 64502. 816 233-5116. 

TROLLING MOTOR — convert your gas 
jwered weed trimmer. Complete Kit $49.95. 
tate make and model. Argo Research. 1731 
owe Ave., #134, Sacramento. CA 95825. 

\UTO SUPPLIES & EQUIPMENT 

motaloy ring valve job while driving 
laranteed $10.00 two $18.00 postpaid. An- 
■is. Box 34081. Dept. 5, San Francisco, 
A 94134. 

MAKE vour own WHfTEWALL CLEANER 
r 50C A GALLON. Info send $1.00 to: 
Perri, 1704 Crestwood Blvd.. South Bend. 
T 46635. 

ENERGY SAVING 

FRESH AIR HEAT EXCHANGER. Out- 
>or air replaces stale home air. Advanced 
;sign using inexpensive materials and 
urdy permanent aluminum core mini- 
izes heat loss and operating cost. Plans 
0.00 postpaid. Heat Exchanger without 
owers $200.00 including freight. Blowers 
■5.00 including freight. Dept. AA, Suite 
13. 2828 E. 51st St., Tulsa, OK 74105. 

CUT HOT WATER BILLS AO%l Gray- 

ater Heat Reclaimer uses water from 
owers, dishwashers, clotheswashers to 
eheat domestic hot water. National 
<ard winner, simple, gravity fed, no 
oving parts, uses no energy, noncorrosive. 
.50 complete. Dealers invited. Informa- 
m $1. Earthstar Energy Svstems. POB 
6. Waldoboro. ME 04572. 

WELDING & SOLDERING 

LEARN SOLDERING, BRAZING, Weld- 
g By Video. Sase For Free Details - 
PHA.P.O. Box98Canby.OR97013-0098. 

ECTRICAL SUPPLIES & EQUIP. 

LASERS— ELECTRONICS— COMPU- 
} SURPLUS! Catalogue $1.00 (refunda- 
Gourmet Engineering, P.O. Box 35094, 
illas, TX 75235. 



HOVERCRAFT 



AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower eng- 
ine powered. Carries one man plus. Flies 
over land snow water. Complete plans and 
booklet. $10.95. Aero-Projects. Box 51 IMPS. 
Clinton. NJ 08809. 

HOVERCRAFT Plans. Parts Catalog 
$1.00. Universal. Box 281. Cordova. IL 
61242. 

ADVANCED Ultralight Hovercraft'. 
Unique controls, simple operation, quiet, 
versatile and safe. Infopack $6.00. Write: 
ULH. 470 Pattie Drive. Carleton Place. 
Ontario. Canada. K7C2G3 

HOVERCRAFT plans. 7 to 80 horsepower 
Information $2.00. Sevtec. P.O. Box 846S. 
■Monroe. \VA 9*272 

AUTOMOBILES 



BUILD A BIKECAR, 

The Amazing Mini Car 
Built with Bicycle 
Paris' Electric- Pedal 
Powered' 
Fun to 
Drive! 
Easy to 
Build' 

PLANS S7.95 




SEND Tl 

SPORTRAN CO 
0. BOX 7077-S 
Endlcotl. NY 13760 




Like Old Cars? 

Subscribe to Hemming] 
Motor News, world's larg- 
est old car marketplace. 

Hemming! has over 600 w 
pages of ads each month, crammed with thou- 
sands of old cars and parts for sale. Only SI6 75 
for 1 2 giant issues. Subscribe to the 'bible' of old 
car collectors today. Send to: 

Hemmings Motor News 

Depl. 717. Box 100, Bennington, VT 05201 
ORDER TOLL FREE 

1-800-228-2028 (Ext 137) 

(Within Nebraska dial 1-800-642-8300) 
VISA/ Matin-Card Oily 



AUTOMOBILE Detailing— $$$ send 
$4.00 for information on starting your own 
detailing Business. Quik-Tech. P.O. Box 
1271, Seymour, IN 47274. 

AUTO PHOTOS, SLIOES. FREE LIST. 

Spokesmen. Dept. S. P. O. Box 471304. 
Tulsa. OK 74147. 

VAPOR CARBURETOR! Doubles Gas 
Mileage. Easily Built Kit. Free Details. 
HBE. Box 263P. Owen Sound. Ontario. 
N4K 5P3. Canada. 



Replace that 
rusty 

old £ 

Pick-up 

Build 

this custom bodv 
with big utility boxes. This 
easy low-cost project can fit 



BUILD A PICK-UP 
BODY 




truck. Send $1493 



for step by step plans. Variations included. 



Custom Designs 

P.O Box 313. Dept. PS. Forked Ri™r. NJ 08731 



BURGLAR/FIRE ALARMS 



I Security & Safety Check-Sheet. Is 
Your Home Reallv Safe? S.s.a.e. To: Secu- 
rity & Safetv. P.O. Box 5142. Palm Harbor. 
FL 33563. 



Catalog: Complete Instructions 
and Parts. Home and Cars, CCTV. Tele- 
phone Equipment. Only $1.00. P.O. Box 
1504, Upland. CA 91786. 



ELECTRONIC DEFENSE -lull- iind re- 
orients attackers. Send S.A.S.E. for more 
information. Cameo Enterprises. P.O. Box 
63. Accord. MA 020 IS. 

ASTRONAUTICS 

ANTICRAVITY — PARANORMAL — 
ENERGY. Information Package $2.00. 
HEER. Box 5286. Springfield. VA 22150. 

BUILD ROCKETS 500 — OVER 100,000 
FEET! I 53.00. Missiles. 1402-1 Concorde 
Plate. Toronto. Canada M3C 3K6 

•THE DEATH OF ROCKETRY", Bv Rob- 
ert Cook. U.S. Patent 4.238.968. $20.00 
postpaid. CIP Svstems. Inc.. P.O. Box 596. 
Viclorville. CA 92392 



j 



BUILD YOUR OWN 
ROCKET MOTORS! 

* 40 POUNDS THRUSH 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
AN EVENING! 

mm im m mam* m I n mt 
MMUK WU t m MM •* ■htdudui 
«U*f TOUKtV km mmnm fail hi trwM t* fmm 

„ . n „ S*f*!S200lo 

D«pt. PS7 THE TELEFUTf CORPORATION 

1 16?0 KllChing St.. SwUffYffM**. C«1H I23M 



ROCKETS and much more. Send $1.00 
for catalog refunded with first order to: DB 
Associates. 220 Martha St.. Dept. PS-7. Eu- 
less, TX 76040. 

ASTRONAUT SUNGLASSES — Vou can 

wear genuine current issue Skymaster sun- 
glasses worn by NASA astronauts. Navy 
and Air Force pilots. Large, neutral gray. 

lished lenses absorb over 98'r of harm- 
ul ultraviolet light and are set in 23ct. gold 
plated frames. Complete w ith carrying case. 
Satisfaction guaranteed! Only S39.95 plus 
$3.00 shipping to: G.C.M. Associates. Inc. 
145 Almena Ave.. Coral Gables. FL 33134. 

APOLLO, SPACE SHUTTLE. Voyager. 
NASA mission videocassettes. Illustrated 
Catalog $1.00. SPECTRUM Video. Dept. 
PS. PP. Box 3698. Ontario. CA 91761 

BATTERIES & GENERATORS ETC 

GENERATORS DETROIT - DIESEL 

20.000 watts $3350.00. Warehouse Tool- 
mart. 5313 Venice Blvd.. Los Angeles. CA 
90019. Free Catalogs. ■ 213 ■ 933- ? 101. 

ALTERNATE ENERGY 

ZOO EXOTIC ENERGY INVENTIONS, 

Rare Technical Data Astounding 40-page 
Catalog. $2. Rexsearch. Box 1258. Berke- 
ley. CA 94704. 

TESLA, FREE ENERGY, ETC. New tech- 
nical publications. Tesla Book Co.. 1580 
Magnolia. Millbrae. CA 94030 

PHOTOVOLTAIC battery charge control- 
ler. Priced right. Free details. Danocinths 
Inc.. Dept-PS. Box 261. Westland. MI 48185. 

EARTH SHELTER Builders— USA. Cur- 
rent list. $2.95. Earth Shelter Research. 
PS7. 889 Grand. St. Paul. MN 55105. 

SOLAR OVEN Cooks full meals! Easily 
built. Plans $5.00 1-800-523-5562. Master- 
Card Visa. 

WILL SOLAR HEATING SAVE VOU 
MONEY? Simulation software iCommo- 
dorei; $50.00. Details. Clifton Technologies. 
Box 13093. Kanata. Ontario K2K 1X3. 



KITES 



KITES 




1 FREE COLOR CATALOG 

I Choose from over 100 kites. 
. Many unusual & innovative kinds. 
| Call or write for your catalog today) I 

| Into The Wind •1303)449-5356 1 

, 2047-P Broadway. Boulder. CO 80302 ■ 



TERRAIN VEHICLES 



BUY ONE AND WE'LL 
MAKE YOU AN 
EXCLUSIVE DEALER* 



6-wheel 
drive ATV 



Amphibious 
2 and 4 passenger models 
Call toll-free 1-800-255-2511 

NY and Alaska 716-855 2226 Colled 
Canada toll-free 1 -800-338-0012 

Recreatives Industries. Inc. 
60 Depot Street 
Buffalo. NY 14206 

' if the territory still is open 




3500-lb . ATV WINCH AND TOW STRAP 
NEVER BE STUCK OR STRANDED! 

in minutes convert the exposed axle on your 3 or 
4 Wheeler into a powerful winch! Com- 
plete winch set-up. stainless sleei axfe„ 
attachments, all clamps and hardware. 
20-rt tow strap and carrying c 
Satisfaction Guaranteed 1 
COO saccepled Pal Pend<n 

TWISTER Winch and Strap Co 

UIBI 829 0040. Stair Rl Box 8 NOW 
Oepl PS. Memtield. MN 5646b ONLY 




PLANS, BLUEPRINTS 

amazing 14 SHOT Rubber band 
GATLINQ GUN. Plans $3.00. BONES, Box 

1554A. Colton. CA 92324 free Secret 
plans send s.a.s.e. 

engine HOIST PLANS, rental type, 
easv to build. $15.00 MJ Manufacturing. 
P.O. Box 2386S. Vacaville. CA 95696. 

PATCHES DECALS & BADGES 

GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog Quotes. Stadri. 
61R Jane. NY 10014. i212i 929-2293. 

TOOLS & MACHINERY 



LATHIS 

$279 A Up 
Precision Tools 
-Machinery 
Metals 

$100 Catalog 
5I3 322 S562 

ctoriiit roots compw 

21QOP SeliTOBd.,Spr|ngileM,ONo 485Q5 




'continued on following page.' 
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TOOLS & MACHINERY (cont.) 

SMALL FOUNDRY Furnace. Supplies. 

Kmc Literature. Pyramid Products, Dept 
M, 3736 South 7th Avenue, Phoenix, AZ 
85041. 

UNIVERSAL For work shops and hobby en- 
MACHINE TOOL gineers Reasonable price Avail- 
MECANIX " L-150-— *b\e inch or metric version 
6 x 14 M KOTOBUKI BOEKI COMPANY 

Ml, Saga 1 chome. 
Koto-ku, Tokyo Japan 
Telex: 0-252-3476 
KBKK J 



Vacancies ol agent 
available in several 
districts). 




LATHES - MILLING MACHINES 
MACHINE SHOP SUPPLIES - TOOLS 

FVbLUE rilDGE<^- 



Catalogs $1.00 (over 200 pages i 
Toll Free Number For Orders 

PO Box 536-P Hurricane. WV 25526 
REPRESENTATIVES OF MANY MANUFACTURES 
304-562-353J 



A" METAL Cutting Lathe $104.50. Tain. 
15048 Proctor. Industry. CA 91746. 

"SHARPENERS REPORT" Monthly 
Newsletter. Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Company. 
Dept. PS7. P.O. 22559. Minneapolis. MN 
55422. 

BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog $1.00 
(refundable). Camelot, Dept. 33, Box 65. 
Bristol, Wisconsin 53104. 



AVIATION 



BOOMERANGS — INCREDIBLE 

RETURNS! Unique sport. Exciting hobby 
FREE 10th Anniversary Catalog. World's 
best! BoomerangMan, 1806-2 N.3rd., Mon- 
roe, LA 71201-4222 

PROPELLERS FOR AIRBOATS, AIR- 
CRAFT, HOVERCRAFT, HUBS. BRO- 
CHURE St.OO. AERIAL PROPELLERS. 
BOX 692, GREENVILLE, TX 75401, (214) 
8B3-2S07. 



PERSONAL VT.O.L 

• TAKEOFF & LAND FROM 

YOUR BACK YARD. 

• CRUISE 225 MPH AT LESS 

THAN 30% POWER. 

Under development, a revolu- 
tionary vehicle with VT.O.L. 
(Vertical TakeOff and Landing) 
capability With the exception 
of its small, F A. A certified tur- 
bine engine, the aircraft has no 
moving parts in its propulsion 
system. Missing are propellers, 
gears and transmissions. Yet at 
only 14' in length, it carries up 
to 4 adults quietly and safely 
while using a variety of inex- 
pensive fuels 

Send $3000 in U S funds 
($35 00 overseas) for com- 
prehensive development report 
and color photograph, to direc- 
tor of marketing: 




491b El Cammo Real, Suite 
Los Altos, CA 94022 
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NEW, FASCINATING SOLAR POWER- 
ED lO' AIRSHIPS. Terr ifk Science experi- 
ments. All you need: Sunshine' FREE 
DETAILS, or $5.00 each postpaid .JWI) 
Solar, 2929 N. Westmoreland St., Arling- 
ton, VA 22213. 



The Homobullt 

JET HELICOPTER murium 

tOW • COST Of SIGNS / ASSEMBLY METHODS 

• Catiiaa one person-plia • Vertical lake-ofl h Itndinf. 
* Hand-tool construction • Can b* flown without 

license • Uhi tow-coft fuel 

CONSTRUCTION 
MANUAL 
Completely illustrated — 
Only II 1.00 • 




rm 



Helicopter Experimenters 



Filled with dMlgna, riata, matNMh and fuppiiata 
lor tha rotary-vino hobby i it (illua.). Only HO. 00' 



■BOTH ABOVE BOOKS 
ro*t i cm ■ t4t fl pm, 



ONLY J I a. 00 

i a Sana 1 t 



NEW.' 
Alt extraordinary 
Kit Helicopter.' 
Detail* sant 

with booh orrJart 




P.O. Box 50- A 
Rioerwood, MD 21139 
U.S. A. 




4 -PLACE 
ECONOMY DESIGN 

Afford to Fty In the 1990 a with Family I 
ALL - COMPOSITE Info Pack tU 

30 MILES par GALLON (S30 Off onPlaos) 
Low Coat to Bulk! Nawalattar |S 

rWrospocff Design & Development, Inc. 
p o box «ra niwot, Colorado ao saaoo 



<***a*r 



STAR-CRAFT I 

2-man aircraft designed tor vertical take- 
off and landing Cruise at over 100 MPH 
Build from kit. Components now available 
For info send $1 0 00 fo Star-Craft. 900 No 
400 W #9. No. S.L.C.. Utah 84054 



DEPENDABLE LOW-COST 
HOMEBUIIT HELICOPTERS 




H-C Gu.de Publishing 
Bos 50485 Oapf C 1 
Midwetl C<ly. OK 
73140 



BUSINESS OPPORTUNITIES 

NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan. 7415 Gable Dr. 
Little Rock. AR 72205. 

CONCRETE Block Machinery. Catalog 
$1.00. Route One. Box 3740. Rapid City. 
South Dakota 57702-3740. 

IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 
Report. Mellinger. Dept. C2699. Woodland 
Hills. California 91367. 

BORROW $300-$30.000 Worry Free! 
Keep Indefinitely! Free Details! Write: 
American. 1601 Main. Plainfield, IN 46168. 



PIANO T uning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill. CA 95037 



( Slicker Printing Device. Cheap. 
Simple, Portable. Free details Bumper. P( )H 
22791(|.I.Ci. Tampa. Fl. 33622. 

LEARN MIRROR RESILVERINO, Free 
Information Silvercrafl. Box 127. I.ans- 
downe. PA 19050. 

ALUMINUM SCRAP- Recvde Yourself- 
MAI««25.00/POUND! Free Information: 
Indu-lrial-PS67. Box 127. Alexandria Bav. 
NY 13607. 

REPAIR HYDRAULIC JACKS — Free 
details Hydraulic Parts Supply. Dept. S. 
Box 4157. "Brownsville. TX 78520 

RECYCLE METALS. NO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion. Hornsbv's. Box 1214. Franklin. T.\ 
.17065-1214 

MILLIONS: My reports have earned lit- 
erally millions of dollars for companies and 
individuals nationwide. Can help you reach 
wealth too FREE PROOF: LK Associates. 
Dept PS- 1 . 3530 CR 21 . Auburn. IN 46706 

FORECLOSURES. Huge Profits! Free 
Information. Foreclosures. Box 962ps7. 
Norco. CA 91760. 

EARN $20,000 per month Free Infor- 
mation DL. Inc.. Dept PS. Box 32165. Tuc- 
son. AZ 85751. 

HUOE PROFITS! Reconditioning used 
car batteries. Secrets others don't tell. 
Stamp please. Battery Outlet. Box 3300. 
Hickory. NC 28603. 

MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187.0110 WITH MINE. MONEY 

NEVER STOPS! Free information: Dasher. 
Box 37169. Ft. Worth. TX 76117 

LEARN Piano Tuning Big profits! Ca- 
reers. Box 383PS. Urbana. IL 61801 

MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without In- 
vestment write: Businesses. 92-P Brighton 
11th. Brooklyn. NY 11235. 

LIFETIME OF HOMEWORK) Successful 
48 vears! Retiring. Secret can now be vours! 
Publico-265. Carlsbad. CA 92008 

$192. OO FROM Square Fool Plywood 
i Huge Demand i. Revealing Proof 50c I Re- 
fundable'. Woodwins. Bridgewater. MA 
02324. 

SAO.OOO ON 1/3 ACREI New hydro- 
ponics — inexpensive, pleasant, practical! 
Free information. Planter's. Box 1214. 
Franklin. TN 37065-1214. 

SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP. 
2036 Montrose. Chicago 60618. 

GOLD Stamping Machines. Inexpensive. 
Quality Large imprint Area. Free details. 
Magic "Systems. POB 24986 1 LLCi. Tampa 
FL 33623. 

MAKE Rubber Stamps Highly Profitable 
Business. Free Details. Stamper. POB 
22809 i LLC i. Tampa FL 33622. 

TAKE Catalog Orders. We drop-ship 2500 
best-selling specialty products. Lowest 
below wholesale prices. Immediate deliv- 
ery. Spectacular home business opportu- 
nity. Free Book. SMC. 9401 De Soto Ave.. 
Dept. 28-67. Chatsworth. CA 91311-4991. 

FREE! TREASURY OF HOME BUSI- 
NESS OPPORTUNITIES, POPCO, BOX 
34370. BARTLETT, TN 38134-0370. 

Si.ooo weekly mailorder Immediate 
opportunity. Noohligation. Enterprise. 210 
Welch-PS. Ames. I A 50010 

GUARANTEED QUALITY NAMES with 
AMAZING RESPONSE. Rush sase to: 
Brenlin Co.. PO. Box 974. Moline. IL61265 

PROVEN, Successful. Home Operated 
Businesses. Start On A Shoestring! Free 
Details! B.C.E.. Box 2915. Boone. NC 
28607. 



Mail Order Business Beginner's 
Guide JMZ. 731-A3 Lerov. Ferndaie. Ml 

48220. 



SCREEN Print T-Shorts. Incxpens 
kit.-. Free Details. T-Printor." POB 2'tt 
' LLC i. Tampa, FL 33623 

HIGH Profit Making Badges Easy, r 
feet results Free Detail- Badge Magic. I 
Box 24986 i LLC i. Tampa. FL 33623. 

START your own CHIMNEY SWE 

business. For complele detailed instructs 
written bv a successful, retired, chimn 
sweep -end $7 95 to CHIMNEY SWEI 

7425 S W Sorrento Rd . Beaverton. fj 
gon 97005 

YOU ( 'an Make Money Wholesaling. F 
Details. Brokerage. Box 230187. Montgd 
cry. AL 36123. 

MAKE BIG MONEY REPAIRING WW 
SHIELDS, & Plate Glass! Up to $60.4 
vearlv! Call toll-free for Valuable Pfj 
report 1-BOO-321-2S97. Glas-Wj 
Systems. Box 5755-C7. Bend. OR 9770 

PROFITABLE home mailorder husini 
Start without capital or experience, v 
information. Mailorder Enterprises. D^ 
35. 26 Westwood. Alexandria. LA 713f. 

SUCCESSFUL HOME BUSINESSI 

Start Immediately. No experience. F| 
Details Independence. R D 3 Box li 
Pinebu-h. NY 12566 

S.OOl MONEYMAKING Opportunit! 
Free catalog! Dynamics. Box 1306 H. St 
OH 44224 



FINANCIAL INDEPENDENCE ihroi 

publishing your own newsletter. Free 
tails. Venture Concepts. P.O. Box 1974 
Appleton. WI 54913. 



Sioo.000.00 CREDIT Line' Free 
tails! Credit-PS786. Box 2298. Sandu 
OH 44870. 



S25.000 LOANS INTEREST FREE!! 

cret Federal law WIPES OUT DEB1 

Details FREE! Monevwise-S. Box 267 
Tamarac. FL 33320. ' 



GET RICH using OTHER PEOP 
MONEYII Unique — amazing business' 
tails FREEI Finance-S. Box 4605. Marg; 
FL 33063. 



GET rich:: Secret law smashes debt 
brings cash credit! Detail- FREEH Wea 
Kit-S. Box 4036. Pompano. FL 33063 



and Get Rich. CZ Distribu 
10978 Mont wood. Suite 182-PS. El Pi 
TX 79935. 



T. Operate your own profit! 
business at home. Details. 14 Red 
Road. Livingston. NJ 07039. 



MAILORDER Opportunity: Start pr< 
able home business w ithout experienc 
capital. Write for free book, plus det 
Mail Order Associates. Inc.. Dept. I 
Montvale. NJ 07645. 



AMAZING MAILORDER HOME BL 
NESS FOR ANYONE! Free Details. V 
2325 SW 89 Place. Miami. FL 33165. 



Get listed. Receive 1 1000 s 
Hottest Business Opportunities. Nons 
Listing. Box 4222. Rockford. IL 61110 



ALUMINUM Recycle SELL DIHI 

Billets Market CSS. SO/POUND!) H 

Demand! Details: Scrap. PS67B. Box 
Alexandria Bav. NY 13607. 



MAKE BALLOON ANIMALS. $400 W 
ends! FREE SAMPLES/INSTRUCTIOI 

Funnyman's — PS67. Box 250. Alexam 
Bav. NY 13607. 



ANYBODY CAN EARN SBS HOUI 

Little Cash Starts. Profits Immediat 
Ground Floor. Free Information. Rot 
Box 67B42. Los Angeles. CA 90067 



Per Hour. Repair Bur 

lop 

placement. Customers Everywhere 



EARN $40 - Per Hour. Kepai 
and Damaged Countertops Without 



Train You. Renew. Box 19636-S. Portli 
OR 97219. 



THE EASIEST BUSINESS ON EAF 

Free Details: Wellco. Box 297-PS. N. C 
NY 14514. 



INCREASE vour volume thru OV 
SEAS SALES Successful company wit 
fices in EUROPE and MIDDLE EAST 

evaluate sales potential of your prod 
or service and assist in setting up di< 
bution. Send sales literature without ( 
gation for information to: Univex. PO. 
279. Sea Girt. NJ 08750. 
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Co 



SELL HOW-TO BOOKS BY MAIL I 



UP To 2000% PROFITS 



START NOW! 

«e drop shipped at very low prices, books, cassette 
tapes, manuals and reports Beautiful illustrated 
catalogs, circulars and sale aides supplied for your 
mail order sales Start without capital' One of the 
las test Money Making m mail order industry 
Complete details and catalogs Send Si 00 for 
postage (refundable) to 

LONG PUBLISHING, Oept.P-27 
P.O. BOI146S. Garden Grove. CA 92642-1 465 



51,000'S WEEKLY 



Home Business Directory 
xciting free details. Write: 
Box 20 19- PS 
New York, N.Y. 10163 



FINANCIAL INDEPENDENCE! Com- 
'te Guide. Establish Solid. Secure Finan- 
il Future With Your Own Profitable 
isiness At Home. 254 Pages. $18.9"). Alan 
iterprises. 8855-A Bexley Dr., Pico Ri- 
ra, CA 90660. Money Back Guarantee! 

D.J. BUSINESS! VERY PROFITABLE 
d FUN! Write: TNT. Productions. Box 
. E. Rochester. NY 144-15-0043. 

HOW TO START HOME BASED BUSI- 
iSSES. Seven profitable, low capital al- 
natives detailed. 10 book set. Guaran- 
>. Free details or send $20 check or MO. 
MANCIAL SOLUTIONS. Dept. PS786. 
515 FM 149. Suite 25. Houston. TX 77070. 

MAKE Rubber Stamps. Excellent Profit*, 
tails $1.00. Martins. 1432 Major JefTer- 
i City. MO 65101-3664. 

MAKE Money with Vacuum formed Li- 
lac Plates and Signs. Free Details. Vacu- 
igic. POB 24986 I LLC I. Tampa. FL 

623. 



$1,000. 




FOR MAKING 

A SINGLE 
PHONE CALL! 



Yes td«l it anO I still do it ail the time i stumbled on | 
to iNs amazingly any money making ktaa and It's | 
to simple - ANYONE can learn it! Mak4*s many ■ 
phone calls as you like, loo's of people to can in . 



.1 




any area 100% legal, ethical and FUN! 
' Satisfaction guatanta+d or monay Deo* 
RUSH t5.BS, for my complete book, lo: j 

Jonathon B Hughes ; 

PO Box 24423- A2 Oakland Pk R 33307 1 



GOVERNMENT 

El ZED PROPERTY 



rUE-KNOWM SECRET REVEALED 1 
ly Dirt Cheap ■ Automobiles 
ucks. Vans, Boats, Furnttura, 
•raoa, Appliances A TVs — 
ouiandft of othar items seized 
narcotics raids — 

_ Resell at Bit PrsfHal 
i m j X Fraa Information) 

"''"MARCEL Dapt. EB 
•Blj, P.O.Bo*7357 

«,»»* Monroa, LA 71211 

PROFITABLE OCCUPATIONS 

HYDRAULIC JACK REPAIR MANUAL 

d catalog $5.00. Hydraulic Parts Supplv. 
x 4157. Brownsville. TX 78523-4157. 

REPAIR lawnmowers thousands of parts 
d tools wholesale list 40c. Ellwanger's 
I.. P.O. Box V, Port Jervis. NY 12771. 

FREE. Brochures. Repair air condition- 
Refrigeration. Tools, supplies, full in- 
uctions. Doolco, Inc.. 11252 Goodnight. 
.lias, TX 75229. 

GOV'T SURPLUS 

MILLIONS OF SURPLUS BARGAINS! 

eps included! Many W original cost, 
ationwide Government Directory" — 
.00 iGuaranteedi. Disposal. Box 19107- 
;, Washington, DC 20036. 

IS It True You Can Buy Jeeps for $44 
-ough the U.S. government? Get the facts 
layrCall 1-312-742-1142 Ext. 4606. 

GOVERNMENT Monev Booklet - Con- 
Itation, $24.95. Field, i718i 434-0781. 
16-H. Brooklyn. NY 11230. 

DO IT YOURSELF 

HYDROGEN AUTO FUEL FROM Wi- 
rt. Amazing Free Report. Merit, Box 5363. 
uisville, KY 40205. 



Illustrated I low 
To IxMtk shows easy volt ohmmetcr problem 
checks, washers, di vers, refrigerator. Free 
details. PI.RP. 713 Silvct'tonc. Richardson. 
TX 750801). 

TESLA COIL PLANS. Free Information 
Scientific. Box 962ps7. Norm CA 91760 

ELECTROPLATING.C'iirnplt'lr'Ti'XtluKik 

Electroplate Metallic Nonmetallic Items 
$1 1.95. Details Free. Tropic. Box 9. r >P. Palm 
Bav. FL 32906-0095. 



Why Buy Expensive Equipment? 



MAKE ALL Of THESE CONCRETE BLOCKS AT LOW COST 
FOR YOUR OWN USE OR FOR SALE WITH EQUIPMENT YOU 
CAN MAKE FOR LESS THAN $35 AND A FEW HOURS TIME 




SEND FO" 'HtS COPYING*! mo BOOKLET Simplified CONCRETE BlOC" 
MAKING *MICH CONTAJNS COMPUTE tlU€P»»lrtT5 
A NO PHOTO ILLUSTRATIONS I OB THE PLAMS SYSTEM" 
OF MAKING CONCni't HOCKS WITH A UINIMUM O* 
[QuiPMf NT AND I 'PfNM 



PLANS 



Q»wr with NEW 

OMVC vpvpvpip Auto Haircutter 



Never need a barber again. Superb 
haircut everytlme with ease 
Back of head Is easy too. 
Measures length, c j:s 
tapers, collects al' 
clips, self-sharps. 
All automatically I 

Just comb with It. BBW W \M 
Get lifetime of fresh haircuts, often as you like, 
easy as combing, for only the cost of a haircut 
Yout 'look better. You') feel better! 
Full money back guarantee. Patent pending. 
Free details or mail today $14.95 for haircutter 
to: Robocut Co. PS9. 

POBox 9713. 
Ft. Collins. Co 80525 




Haircut CDCC 

Guide r n c c 



PHONE LISTENING DEVICE 



fleoord telephone conversation* m 
offfes or v-* Connects bavmamn any 

■ n- or lap* r«cord«r and your 
pnona una Slani automatically wlvan 
onon* is anawarad RscoftJi both ndaa o' 
convaraaiion Stopa 'acorda' unm pnona i> 
hung up 
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WIRELESS MIC 




10 lim«i mora powrcrlul than othaf mtc* Trir,,m>1§ 
up lo % mil* lo any FM radio Eaay to aaaamota hit 
i$v batlary (not tnci ) Call [30ft! m-1000 ar aano 
ttS.SS * It altlpplne par Ham ta USI Cars . P. O 
Bet PS-20S3 M.IDoum, fl 92*01 COD . ac 
captad For catalog -' transmitter* votca actam 
biats and oinaf apacalty Kama, anclota 17 lo USI 



NEW! FIBER OPTIC voice link. Send 
your voice over a beam of light via an opti- 
cal fiber. Complete kit includes Microphone. 
Speaker. Fiber. PCB's and all parts. Easily 
assembled. Introductorv offer-send $34.95 
to: FIBER SCIENCES, Box 5355. Chats- 
worth. CA 91313-5355. CA residents add 
6.5V . 

SAVE THOUSANDS! Step-hy-step plan 
for you to install your own plant watering 
system for under $100. Send $10. Davlin. 
Box 2491 1. Winston-Salem. NC 27114-4911. 

INEXPENSIVE WEIGHT BENCH Plan- 
S6.O0. Eastern Design. P.O. 885700. Wev- 
mouth. MA 02188. 



MICRO BUGS 

Highly advanced bugging equipment Ultra- 
small transmitters, concrete mics. telephone, 
pen bugs and much more Send $2 00 to 
^■Jjfc,. MICROCOM for catdlog 
^3^W< REFUNDABLE) Unbeatable 

I tKc^r pnces 

rtrrrHimiTj microcom technology 

Depl DWO Box 347341* Cleveland. OH 44134 



^EFFECTIVE PHOnE 

moniTORinG 



aioalsagl. Inlaini iaha i. Our cxnoneeo electronic prtone 
recorder lnt^rttoceccn^«1^onyyrf^De^*wycHxp^K)ne 
law and portable cassette recorder, crowding d hm el 
recording olpnoneconwrsotioni Starts ond Stops recorder 
oulomdlic dliv os o tyone Is In use and hunpjup. 




Send Itt.M i S1 00 snrpomg par uni lo: Iks 
9roup,lnc.,3»;f»3nmA« SuHe-o'Jcn.Yorv NY iOOC to' 
cc*3iogueolotiaiui>uiicaxiln*siiig^ 



ASPHALT MAINTENANCE A REPAIR 
GUIDE For Parking Loin, Driveways. How- 
To'S. Materials Needed. Where To Buy. 
$5.00 Asphalt Advisors. Box 1305, Engle- 
wood. CO 80150. 

VAN de GRAAFF GENERATOR 

250.000 Volts of Electrostatic Energy. Ex- 
periments. Lightning. Truly "Hair Rais- 
ing". Free Details. Associated Scientific. 
Box 15098. San Diego. CA 92115. 

4,321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X. At- 
lanta. CA 30314. 




PICKS UP A WHISPER 50 FEET AWAY 

The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz — 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

Call or send MO. VISA. MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-241-2827 



/AMAZING^ 



SCIENTIFIC and ELECTRONIC 



XDEVICESX 

PLANS — All Parts Available in Stock 

• LC5 BURNING CUTTING C02 LASER . .$2000 

• RUBS RUBY LASER RAY PISTOL 20 00 

• BTC5 1.5 MILLION VOLT TESLA COIL 15.00 

• PTG1 PLASMA TORNADO GENERATOR. .10.00 

• GRA1 GRAVITY GENERATOR 1000 

• MAGNETIC CANNON PROJECTOR 10 00 

KITS — Includes Plans and Parts 

• LHC2K SIMULATED RED/GRN/YEL LIGHT 
LASER 34 50 

• BTC3K 250.000 VOLT TESLA COIL 15950 

• I0G1KI0N RAY GUN 109 50 

• PSP3K PHAS0R SHOCK WAVE PISTOL 49 50 

• INF1K INFINITY TRANSMITTER 134 50 

• MFT1K 2-3 MILE RANGE FM VOICE 

XMTR PC BOARD 49.50 

ASSEMBLED AND TESTED PRODUCTS 

• LGU30 RED 1MW PORTABLE HENE 

LASER 349 50 

• TCL30 SOLID STATE TESLA COIL 35KV 84 50 

• IPG50 POCKET PAIN FIELD GENERATOR 64.50 

• BLS10 BLASTER DEFENSE WEAPON 89.50 

• ITM10 100KV SHOCK AND STUN GUN 9950 

• PPF10PHASOR PAIN FIELD PORTABLE 249 50 

• SNP20 SECURITY PHONE LISTENER 99.50 

• CATAL06 CONTAINING DESCRIPTIONS OF 
ABOVE PLUS HUNDREDS MORE AVAILABLE FOR 
$1 00 OR INCLUDED FREE WITH ALL ABOVE 
ORDERS. 

PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRO- 
DUCTS. PLANS ARE POSTAGE PAID SEND CHECK. 
MO. VISA. MC TO: 

INFORMATION UNLIMITED 

P.O. BOX 716, DEPT. P8 AMHERST. NH 03031 



REAL ESTATE 



STUDY Real Estate at Home. Complete 
Course toward Professional Diploma. 
$295.00 Write: RCA. Box 3132. Station B. 
Fredericton. N.B. E3A 5G9. 

foreclosures - How to find and buy. 
Order free details now! MICKEY. POB 
58170-17. Houston. TX 77258. 

TAKE Over 20 acres West Texas Ranch- 
land. No down. $39.00 month. Box 869-C. 
North Hollywood. CA 91603 

CANADIAN COUNTRY PROPERTIES. 

Acreages for recreation, development, farm- 
ing, fishing, hunting, investment, miner- 
als, etc OUR 71ST YEAR. Terms available. 
Titles guaranteed. Catalog airmailed $1 .00. 
□IGNAM Corporation. Suit 481. 85 Bloor 
Street East. Toronto. Canada. M4W 1 B5. 



CALIFORNIA. Acreage. LotH. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks. 
CA 91423. 

GOVERNMENT HOMES 

From $1.00. You Repair. Also Delinquent 
Tax Property and Foreclosure Lists. For In- 
formation Call Refundable 1-312-888-0123 
X-H-504. 



MONTANA LAND 

?0 AciR (or mare) stifling at $6950 witn S1S0 down 
$96 58 mo Near Beaulilul Yrtiowslone Park and National 
Forests in me heart oi iropny elk dee* moose antelope and 

turkey fiunl-ng Blue ribbon trout streams Guatantefd Ac- 
cess INSURED TITLE AND WARRANTY MED Your Inspection 
VVeicorned Free Color Brochure Video Tapes Available 

Call Today TOLL FREE: 1-800-252-5263 
Yellowstone Basin Properties 

11 T9 N 7thAve ,Dept PS PO Box 3027 
Bo?eman, MT 59772-3027 • (406) 587-5469 



FREEDOM COUNTRY 

20 BIG xrn in WESTERN MONTANA, starting it $9850 
$200 down, $1 14/month. Trout fisriing, backpacking, 
camp ng Elk, deer, moose, bear. ADJACENT to National 
Forests, near established towns Yellowstone and Glacier 
National Parks nearby GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps FULL MONEY-SACK GUARANTEE. 

CALL TOLL FREE 1 -800-592 5990. 
TMASUM STATE RANCHES 
210 Milwaukee Street, Dept. PS 
Deer Lodge. Montana 59722 ■ (406) 846-1000 



HOME CRAFTSMAN 

DOES YOUR SUMP PUMP WORK dur- 
ing power failure - Ours Does - without a 
plumher. Catalog $1.00 Refundable. Resi- 
dential Safety Systems Inc.. 600 Cross 
St., Bide;. A, Lakewood, NJ 08701. 

STEAM ENGINE KITS, Power models at 
savings to you! Send $1.00 for literature. 
P.M. Research Inc.. Dept 5. Rd #2. Box 29. 
Wellsville. NY 14895. 

WOODWORKERS OUTDOORS Tool- 

sheds.Birdhouses.Gazehos. Garden & Patio 
Furniture. Swinijset, etc. Plan Catalog 
$2.00 pp. Alfred Otto Publishing Co.. P.O. 
Box 69(170511 Houston. TX 772(59. 

MAKE PVC PIPE FURNITURE Many 
proven plans. Profitable home business. 
FREE DETAILS -J&L Casual Furniture. 
Box 208P. Tewksbury. MA 01876. 

•OI PLANS for attractive plant container, 
fun or profit, free details. Media. P.O. Box 
40285. Bellevue. WA 98004 

ROCKING HORSE PATTERN. Kasy to 
follow instructions. Size 35"x 58". Send 
$10.00. Armor Products. Box 445-F. East 
Northport. NY 117:U. 

SWING/GYM SET Build your own 9 x16' 
wooden set with 8' slide three sided mon- 
key bars and more. Kasv building plans 
$15.00. RPS Enterprises. P.O. Box 596. 
North Branfori). (T 06471. 

FOR THE HOME 



Fdgemaker KNIFE SHARPENER 

• Sharpens all knives , 
including serrated, \S 
scissors and other tools 



$ 7 ea^f 
$ 6 ea 2-or mere 



•Provides fine cutting edge 
• Ideal for home /hobby Add $1.50 HDL 
•Safe-Easy to use Tx Res, add 6-1/8% 

J4.R DIST B»43I72I Housten Tx 77243 
MasterCard/VISA send acctjg /opr. date 



EDUCATION & INSTRUCTION 

UNIVERSITY DEGREES BY MAILI 

Bachelors. Masters. PH.D.s . . . Free re- 
vealing details. Counseling, Box .'189-81*7. 
Tustin. CA 92680. 

FREE Lifetime. Ordination. Become 
Chaplain. Missionary Evangelist. Bishop. 
Box 744-PS. McKeesporl. PA 151.i l 

LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion. Box 24-A. Olympia. WA 98507. 



INSTANT MEMORY 



The new way to remember 

A short, simple method of acquiring a powerful 
memory. No memorisation, no keywords Release your 
photographic memory, learn "how" you remember, 
"why" you forget. Discover your natural ability to 
recall everything Send for free information to 

INSTITUTE of ADVANCED THINKING 
. USPS VialaPaz. Pacific Palisades. CA 902 12 > 
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EDUCATION (Cont'd.) 



SIVC, FAST. FREE INFORMATION. DR. 
JOHN BEAR, P.O. BOX 11447-PSC, MA- 
RINA DEL REV. CA BO 285. 



.Economics, Philosophy. 
Business Studies. Credits and Experience 
accepted. Prospectus I airmailed $2.00> Reg- 
istrar Sussex COLLEGE OF TECHNOL- 
OGY, HIGH FIELD DANEHILL, SUSSEX, 
ENGLAND Rh 17 7EX. Founded 1969 stu- 
dents worldwide 

ELECTRONICS' B.S. Degree Corre- 
spondence instruction. Accredited, NHSC. 
Free catalog. Grantham. 10570 Humbolt. 
Los Alamitos. California 90720. 

SUPERLEARNINGI Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free — book excerpt & 
catalog. Superlearning. 450-PS7 Seventh 
Avenue. N.Y.C. 10123. 

LINCOLN UNIVERSITY DEGREES by 

examination and thesis. Prospectus $2.00. 
BCM. Box 1618, London. WCIN 3XX. 
England. 

WANT to earn more? Free catalogue de- 
scribes 200 success proven correspondence 
Diploma courses. Granton Institute, 263B 
Adelaide Street West, Toronto, Canada. 

BECOME SUPER-INTELLIGENT! Guar- 
anteed results! Book $2.00. EDEPS. Box 
1462, Glendora. CA 91740. 

ACCREDITED COLLEGE DEGREES 

through Home Study. University Coun- 
seling Service. Dept. PS768, P.O. Box 
620785, Orlando. FL 32862-0785. 



' Degrees! Economical home 
study for Bachelor's, Master's. Doctorate. 
Prestigious faculty counsels for indepen- 
dent study and life experience credits Free 
information - Richard Crews. M D. I Har- 
vard*, President. Columbia Pacific Univer- 
sity, 1415 Third St.. Dept. 2R57, San Rafael. 
CA 94901; Toll Free: 800 227-0119; Cali- 
fornia: 800/552-5522; or 415/459-1650. 

WORLD WIDE COLLEGE OF 

yrs. — World's largest! Term soon. Approved 
for VA. FREE Catalog. 1-800-255-2255 ext. 
5242. COL. GORDON E. TAYLOR, P.O. Box 
949. Dept. 3, Mason City, Iowa 50401. 

RADIO/TV 

POLICE Scanners. Regencv. Beurcat. 
Fanon. HPR, Box 19224, Denver. CO 80219 



, Guaranteed low- 
est prices in U.S. Jerrold. Hamlin. Zenith- 
many others! Lowest dealer prices! Orders 
shipped within 24 hours! Master-Card— 
VISA— C O D. accepted. Free Catalog- 
call: 18001. '145-8927 onlv! Pacific Cable Co.. 
Inc., 7325 1 ■ Reseda Blvd. #208. Reseda. CA 
91335. All other information, call (818i 
716-5914 
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CALL TODAY! 1-800-331-1328 '""cSFS 



SATELLITE TV 



I.OO fabrication cost. At- 
tractive. Easy Construction. Photograph 
Informational Package. $3.00 refundable. 
DIRIJO DISH, Box 212. Lowell. NC 28098. 

SATELLITE DEALERS SUCCESS 

Guide. Complete Business Plan $24.95. SSI. 
225 W 1st.. Chandler, OK 74834. 

CLOSED CIRCUIT FEEDS. You can 

watch your favorite television shows days 
in advance when vou know where to look. 
Send $5 00 to: Downlink. 9420 Reseda Blvd. 
#473. Northridge. CA 91324. 

SATELLITE TV, Unique Surplus. Kits 
Catalogues $1.00. EC D.. Box 5065, Arm- 
dale. Nova Scotia Canada B3L 4M6. 

S8 DEGREE Brand Name LNA's! LNB's! 
Ku-Band LNB's! Discount pricing! Send 
stamped envelope: Xandi, Box 25647. Dept. 
2459. Tempe. AZ 85282. 



SATELLITE EQUIPMENT at rock bot- 
tom prices. Don't dare purchase without 
our catalog. GUARANTEED TO SAVE 

HUNDREDS. $4.00. Satatech, Box 360184, 
Milpitas, CA 95035. 

COMPUTERS 

TI-SS/AA Software Hardware bargains. 
Hard to find items. Huge selection Fast 
Service. Free Catalog. Enterprises. Box 690. 
Hicksville, NY 11801. 

PROGRAMS, IBM & Compatible Soft- 
ware at Bargain Prices less than $4.00 
disc Free Catalog. PSCa, Box 1057. Capi- 
tola. CA 95010. 



J Programs? Commodores Apples 

IBM pe s TRSSO's TI99-4A Timexes. 
EZRAEZRA. Box 5222SJL. San Diego 
92105 



A COMPLETE Librarv of Customized files 
for Bookkeeping. Tax.' Real Estate. Legal. 
Financial, IBM c , Lotus c .dbase <■ , Frame- 
work c . etc.. with already filled in exam- 
ples. Readv to Use! From $39.95. Call our 
order hne^800-824-7«K8 extension X910. 

ELECTRONICS. STEREO HI Fl 

NIGHT VISION SCOPES. Reconditioned 
Military units. Both Starlight I Passive I and 
Infrared (Activei. Catalogs $4.00. STANO 
Components, P.O. Box 6274. San Bernar- 
dino, CA 92412. 17141 883-2728. 

SEE IN COMPLETE DARKNESS 

With amazing new infra-red night viewers. 
Kit $189 Factory assembled $295 Super 
long range model $750. (Dealers Wantedi. 
Catalog $1 .00. Croslev I H I. Box 840, Cham- 
plain, NY 12919. (514-739-93281 

VIDEO 

MULTI-CHANNEL MICROWAVE T.V. 
ANTENNAS. Lifetime warranty! Complete 
dish system $89.95. Send check or money 
order to: K&S ELECTRONICS, P.O. Box 

34522-PS. Phoenix. AZ 85067. S2.00 
CREDIT on all phone orders (802) 230- 

06A0. FREE Brochure s.a.s.e. Visa 
MasterCard c o.d.'s. 

SPECIAL SERVICES 

INFORMATION On Anything. Fergu- 
son Research Specialists. 60-15 Woodside 
Avenue, Woodside. NY 11377. 

YOUR favorite photo hand painted to 
poster size (about 20" ■ 24 "i. $1.00 to: John 
Dell'Anno. 9 Newbury St.. Somerville. MA 
02144. 

BUSINESS SERVICES 

INCORPORATE Without Legal Fees! 
Free Booklet Tells How. Includes forms. Call 
now Harvard Business Services. 1 800 1 
345-CORP 

PLASTICS 

CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing; in industry, laboratories, 
craft work. Reproduce your designs with 
our mold materials Catalog $2.00. Cast- 
olile. Dept 86H PS. Box 391. Woodstock, 
IL 60098. 

BOOKS & MAGAZINES 

FAMILY Bibles - Beautiful Bible Stories. 
Taped Bible Cassettes Details $2.00. 
Bridges. Box 5460. Hollywood. FL 33083. 

"HOW TO" Secrets revealed. 100 s of sub- 
jects tailored for your self improvement. De- 
tails free Enterprises. Dept. -PS. PO. Box 
29772. Dallas. TX 75229. 



able: lull set of 13 for $13. postage paid. 
For 1984 onlv. send $1.75 to: POPULAR 
SCIENCE INDEXES. Box 2017. Latham. 
NY 12111 

"THE ALMIGHTY ELECTRON, A NEW 
PHILOSOPHY"— Book explains origin of 
the Universe. Matter. Gravity. Life. etc. The 
"Big Bang" Theory logically refuted. Send 
$10.00 to: Piret Unit 5408. 5500 Bonita 
Bch Rd. S.W. Bonita Springs. FL 33923. 



DETECTIVES 



PRIVATE INVESTIGATOR Home-study 
Training Program. Free Information. Glo- 
bal. Box 191PS. Hanover, MA 02339. 

DETECTIVE SPECIAL. HI-TECH ELEC- 
TRONICS, BOOKS, WEAPONS, AND 
MUCH MORE. WORLD'S BEST SELEC- 
TION. GIANT CATALOG ONLY S2. DOU- 
BLE MONEY BACK ( 
TER, BOX II 
NC 27117. 

OF INTEREST TO ALL 

MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Sand for your tree 
copy ol "The Psychology of Purity A 
Chastity" to: 

Ft. 



WITCHCRAFT— HARNESS THE 
FORCE. Understand the Old Religion and 
the consensus reality. Gavin and Yvonne. 
Box 1502PS. New Bern. NC 28560. 




PUMP WATER 

NO GAS/ELECTRICITY 

with Fleming Hydro-Ram 

Send $94.75 for Ram Pump 
$3.00 for Detailed Brochure 

RAM CO. Box 698S 
Amherst. VA 24521 
(804) 277-8511 



FLAT TIRES Never Again! New system 
guaranteed puncture resistant for bicvele 
tires. Send $5.00 to: PB. Design. P.O. Box 
13. Dracut. MA 01826. 



I Prepaid Eternal life guar- 
anteed. Send large s.a.s.e. Elivah Message. 
Rt 4, Cottonwood. ID 83522. 



LOAN/MORTGAGE 

Send $4 .00 with Details. AJM Financial. 
334 Sip, Jersey City, N.I 07306 

HYPNOTISM 



Hypnotism. Sleep Learning Pub- 
lication DLP. Box 487. Anaheim. CA 92705. 

FREE Hypnotism. Self-Hypnosis, Sleep 
Learning Catalog! Drawer PS400. Ruidoso. 
NM 88345. 

BUY IT WHOLESALE 

CLOSEOUTSI Wholesale! Overruns! 
Freebies! Information (stamp!: DUN. Bux 
20152-G. Ferndale. Michigan 48220 

WHOLESALE PARTS for lawn equip- 
ment. Minibikes. Karts. Chainsaws, Small 
Engines Quality products. Send S3. 00 for 
full line catalog. GRP Parts. PO. Box 45245, 
Dept. S. Somerville, MA 02145. 

WORLD Buyer's Guide to Unusual and 
Innovative products. Information $1.00. 
Lawler, 76 Wesley Ave . Atlantic Highlands. 
NJ 07716 



400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . Closeouts! . . 
Job Lots . Single Samples. Free details. 
Worldwide Bargainhunters. Box 730-B, 
Holland. MI 49423. 

SINGAPORE, HONG KONG, TAIWAN 

directories. Listing 1 1 ,000 suppliers, 20.000 
products. Buy Direct. Information $1.00. 
Merrick Distributing. Box 274P. Merrick. 
NY 11566. 



LOTTERIES 



WIN MILLIONS in Canadian lotteries 
Free details plus FREE TICKET OFFER. 

Lucky Buck (PSi. Box 171. Station W. 
Toronto. Ontario. Canada M6M 4Z2. 

LOTTO. Amazing wav HOW to write 
lotto bets logically. GUARANTEE. Send 
$9.75 Thinker. PO Box 36845. Cleveland. 
OH 44136. 



PERSONAL 



information, how to become a min- 
ister and establish a church WCL. Box 26. 
Joelton. TN 37080. 

MONEYMAKING 
OPPORTUNITIES 

BORROW $300-$30.0()0 Worry Free! 
Keep Indefinitely! Free Details! Write: 
American. 1601 Main. I'lainfield. IN 46168 



I Stamping Machines. Inexpensi 
Quality, Lurge imprint Area. Free detat 
Magic Systems. POB 24986 ( LLDl, Tamt 

SIOO's WEEKLY Clipping newspai 
articles Free information. MCPI-NC, 2; 
32 Merrick Blvd.. Laurelton, NY 1141c 

EARN S300.00 to S1.BOO.OO PI 
WEEK, SPARE TIME. Enjoyable, appre 
ated. Help groups by presenting uniq 
HIGH PROFIT item for fund raisers, t 
vious Value Easily Sells Itself. Free I 
formation Package. Box 711A4. Tyl 
Minnesota 56178. 

SI.OOO WEEKLY Home Business I 
rectory Details. Box 2019-PS, New Yoi 
NY 10163. 

GOLD STAMPING MACHINE, CO 
PLETES11S.BO. Free details. Veach, 145 
Arminta. VanNuys. CA 91402. 

WEEKLY Prize Pool French Natior 
Ixitto 6 49 Now Over $14 Million. Full 1 
tails. Entry Form $5.00. ILC, P.O. Box : 
01210 Ferney — Voltaire France. 

KEEP more of YOUR MONEY] Becoi 
independent Guaranteed. Budget book 
$5.00. STOJACO Publishing. Box 734, T ( 

lor. AZ 85939. 



l*arn the Secrets of the Experts. Inv» 
with CONFIDENCE thru INT 
Send $2.00 Today. Kloster Financial ! 
ices. 2822 S.W. 9th. Des Moines. IA 503S 

REWARD yourself. 7 most profital 
home businesses. FREE information! P 
pert. 1 185 Clover. Santa Rosa, CA 954C 

GET RICH!! Secret law smashes dej 
— brings cash credit! FREE report!! Weali 
Kit-S. Box 4036. Pompano, FL 33063. 1 

S30.000.00 PART Time at Hon 
Proven Business. Details Free. Nicho^ 
Box II P. Dell. MT 59724. 

SPARE time fortune in Vinyl Repq 
Huge demand creates exceptional profi 
We supply everything. Details free. V 
2035 Montrose. Chicago 60618. j 

S11S.OOO.OO Mv first vear! You cot 
better! For Information Call 24 hours <2( 
774-0071. 

"S1,OO0*S WEEKLY"! Mailing Lette! 
FANTASTIC OPPORTUNITY! Start I 

WrUefiw3C«S^T605'i^)re™ H 

19025. 

LOANS BY MAIL 

IMMEDIATE Loans to deserving indiv 
uals refused elsewhere Many plans 
eluded. Try us! Associates, Box 98-1 
Brooklyn. NY 11235. 



$300-$30,000 Worry 
Keep Indefinitely! Free Details' 
American, 1601 Main, Plainfield. IN 



ry Fr. 
! Wrij 
M46H 



BORROW $35,000 "overnight.'' Any pi 
pose! Free Report. Success Research, B 
19739-FT, Indianapolis. IN 46219. 



SIOO— SIOO.OOO! Instc 
Reply! Rush stamped envelope! Marigo 
Box '2030, (PSi. Richardson, TX 75080. 

BORROW $500-40.000! "Overnight" I 
Signature. Keep indefinitely! Write: Acti 
PQ-7. 3660 Wilshire. Los Angeles, ( 
90010. 

ARAB BUSINESSMEN Have Money 
Buy & Invest. Top Finders Fees Pa 
IMEA, 786PS1. Box 3574, Newport Bea. 

CA 92663. 



SWO,000.00 CREDIT Line! Free 
tails! Credit-PS786. Box 2298, Sandi 
OH 44870. 



BORROW S50.000. Rush Lsase. 
nance. 2409-1 17th Street Terrace, Le. 



enworth. KS 66048. 



Informations Fr 
Credit Bureau Files. Free Details. Regist 
2948B 177th St., Hammond. IN 46323. 



: INFORMATION. Earn money lot 
by mail. Buy home nothing down pay 1< 
for tax. vacations, repairs + purchas 
Donsco, Box 22242. Beachwood. OH 44L 



Cash'' Visa? MasterCard? Au 
mobile'' Let us Help! Call 24 hours (2i 
774-7107. 
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W1NEMAKING 



WINEMAKERS — BEERMAKERS Free 

Catalog. Fast Service. Large Selection. 
Craus, Box 7850-N Independence. MO 
14053. 



i - Beermakers Free Cata- 
og, Low Prices, Free Recipes. Cellar-S, 
iox 33525. Seattle. WA 98133. 

W1NKMAKER — Beermakers: Free Illus- 
rated catalog of supplies. Semplex, P.O. 
Jox 12276H, Minneapolis. MN 55412-0276. 

WINEMAKERS- BEERMAKERS Free 
llustrated catalog. Continental, Box 
88-PS, Casselbcrry, FL 32707. 

HOMEBREWING 



BEERMAKERSI Free Catalog' News- 

tter. WILLIAM'S, Box 2195-PX, San Le- 
mdro, CA 94577. 



GOOD EATING 



SMOTHERED STEAK, 6 recipes from 
Jonna's Kitchen. $3.00. Four D's Enter- 
irises, P.O. Box 772, Norwalk. OH 44857. 



WATER PURIFICATION 



DRINK PUREST WATER I Home Distill- 
rs. Discount Prices! 800-874-9028. WA- 
rERWISE, Box 45981, Center Hill, FL 
14254-0459. 



JEWELRY 



I C L OS EOUT Jewelry. 55e dozen iCatalog 
B5«>. Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 

OLD GOLD, JEWELRY WANTED 

HIGHEST CASH for Gold. Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
'latinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
•ious Metals, 10 S. Wabash, Dept. 1157. 
Chicago. 60603. 

TAKE NO CHANCES. Deal with oldest, 
.nost reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
'latinum. Diamonds. Highest Cash. Free 
nformatinn. Rose Industries, 29-Y East 
Aadison, Chicago 60602. 

CARTOONING SIGN PAINTING 

LEARN Sign Painting. Free Catalog, 
'aufmann Supply. Centertown, Missouri 
55023. 

CARTOON lor Fun and Money!!! Free 
jooklet!! Cartoons. Box 40614B. Detroit. 
Michigan 48240. 

JOKES & NOVELTIES 



Catalog! Things you never knew 
ixisted! 1600 Novelties. Jokes, Tricks, Sci- 
tnce. Hobbies, Sports. Johnson-Smith, 
'■03, Bradenton. FL 34203-3796. 

HOBBIES & COLLECTION 

MILITARY Meda Is ( 'ata logue $ 1 .00. Sub- 
•cription $6.00. Vernon. Box 1387PS. N. 
Baldwin. NY 11510. 

VELCRO * Type Fastener Tape W 
-'ide. Any length. Black — White — Beige 
'&t per foot. Quik-Tech. P.O. Box 1271. 
reymour. IN 47274. 

REMAILING SERVICES 

CONFIDENTIAL Mail Receiving For- 
warding. Mail Drop. Box 18039PS. Orlando. 
"L 32860. 

EMPLOYMENT INFORMATION 



. $25,(XH)-$65.000 I . Free 
Report! Emplovment. Box 19760-FT. India- 
mpolis. IN 46219. 

OFFSHORE JOBS! $15.(M)0— $60,000! 

Veek on. week oft! Details: OFFSHORE, 
Jox 4478-PS. Biloxi. MS 39531. (Enclose 
Ltntpl. 

OVERSEAS POSITIONS. Hundreds of 
op paying positions. Attractive benefits. 
: II occupations. Free details. Overseas Em- 
ployment Services. Dept. PS. Box 460, 
lount Royal. Quebec. Canada H3P 3C7. 

CRUISE SHIPS Tugs. Ships. Riverboats 
A/omen-Men. Work month-Home month 
' 12 Countries. Free Report. Preaddressed 
'tamped Envelope-Marine Emplovment. 
Jox 223. Central. IN 471 10. 



MAILING LISTS 



[Mailing List Consultation. Details. 
GOC-28U. Box 1107,Stuart. FL 33494. 13051 
334-5205. 1-800-554-5478. 



MAILORDER BUYERS 

Thousands ol MAILORDER BUYER LIST 
are now available for IMMEDIATE USE! 
Computerized on Peel and Stick labels in 
ZIP CODE ORDER. GUARANTEED DE- 
LIVERABLE For complete details RUSH 
SASE to: 

GLOBAL ENTERPRISES INC. 
RO. Box 421971. San Francisco. CA 94101 



FRESH Hot Responsive Name Lists of 
mailorder buyers Most categories. Compu- 
terized in zip code order. Peel and stick la- 
bels. Guaranteed deliverable. For Brochure 
rush Sase to: Victoria Stuntebeck. Box 
196D, Pengilly, MN 55775. 

MAILORDER BUVERSI ALL CATE- 
GORIES Computerized in ZIP CODE 

ORDER, These people will respond to 
MAILORDER OFFERS. GUARANTEED 
DELIVERABLE! For full details send: Self 
addressed stamped envelope to: J & L, 2 
Ething Cts., Sacramento, CA 95823. 

FOREIGN NEWSPAPERS 

WORLDWIDE English NEWSPAPERS 
65 Countries! Sampler: 4/$2.98. FREE Bro- 
chure. Multinewspapers, Box DE-37. Dana 
Point, CA 92629 

FOR INVENTORS 

PATENT IT ECONOMICALLY! Free de- 
tails. Licensed since 1958. Rainer Associ- 
ates, 2008 Fondulac, Richmond, VA 23229. 



'foundation helps inventors. 
Free recording forms. Free evaluation. 
Affiliated Inventors Foundation. 501-A 
Iowa, Colorado Springs, CO 80909 or Call 
toll free 1-800-525-5885. 

INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of serv- 
ice. AMERICAN INVENTORS CORPORA- 
TION, 82 Broad Street, Dept. PS, Westfield. 
MassachusetLs, 01086. 1-800-338-5656. In 
Massachusetts or Canada call 14131 568- 
3753. 

LEARN how to offer your invention for 
sale or license. Free Booklet. Outlines pro- 
cedures, royalty rates, requirements. Kes- 
sler Sales Corporation. C-7-FI, Fremont. 
OH 43420. 

INVENTIONS WANTED 



Developed Marketed. Free 
Invention Certificates. MANUFACTURERS 
REPRESENTATIVE, Suite 3615-PS. Wool- 
worth Building, New York. NY 10007. 



I Confused? Need help? Call 
AIM for free information kit. Toll free: 
1-800-225-5800. 

IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 

Presentation to industry and exhibition at 
national innovation exposition. Call free 
1-800-528-6050. Canada. 1-800-528-6060, 
X831. Or write: 

INVENTION SUBMISSION CORP-PS 
903 Liberty Avenue 
Pittsburgh , PA 1S222 

INVENTIONS Wanted. PATENTVEST- 
MENTS INTERNATIONAL. BOO-628- 
XSSZ, (24 hours, 365 days). 



NEW IDEA? American Patent in Wash- 
ington. D.C. will assist you through RE- 
SEARCH and DEVELOPMENT! Free Kit 
— 1-800-257-7880. 

HONGKONG factory needs several new 
products for their overseas buyers. Send 
product ideas for royalty evaluation. Can 
produce exclusively Hongkong Plastic 
Metal Products Company. Box 69627, 
Kwuntong. Hongkong. 



If you have an invention 
for sale or licenses, write for free booklet 
explaining how we can help vou. Kessler 
Sales Corp. C-7-IW. Freemont. OH 43420. 

PHONE Freaks: $$$ paid for design of 
system that can automatically answer two 
incoming lines and automatically confer- 
ence them. (2121 580-3943. 



HUNTING & FISHING INFO. 



I CATALOG: Gun-Chaps, hunt - 
ingandarcherv accessories. Kane Products. 
Dept. PS. 5572 Brecksville Rd.. Cleveland. 
OH 44131. 

SPORTING GOODS 

TRY SOMETHING OLD. Ice age weap- 
ons: Spear throwers, target spears. Plans, 
kits, ready-made. Free Information Sase. 
Tate Enterprises. 1 191 Nuclu St.. Aurora. 
CO 8001 1. 

SWORDS From All Over The World 
—Color Brochure $3.00. Main. Box 159PS, 
Wvckoff. NJ 07481. 



SWISS ARMY TYPE KNIFE 



Precision Outbty. JN^ 
M Stories Sted fe> 

3'*" Kni*e s Twttvf^ 
loots m One* 



s 




ONLY 

<$795 

■ EACH 



SEND CHECK OR M 0 



o* Your Manty BKtH 



SCIENCE & CHEMISTRY 



I CATALOG, 200 pages. Thousands of 
chemicals, glassware, science hobby equip- 
ment. $2.00. Men-ell Scientific. 1665 BufTalo 
Road. Rochester, NY 14624. 

223 PAGES! 1984 Glassware— Chem- 
ical — Lab. Equipment — Experiments. 
Most comprehensive catalog offered by any- 
one in this column. Established 1970. 
$3.00 REFUNDABLE. Aldrich Scientific, 
P.O. Box 675-PS67, Helotes, TX 78023. 

"EXPERIMENTERS" LABORATORY 
CHEMICALS— GLASSWARE. Catalogue 
$1 .00. HAG ENOW LABORATORIES, 1302 

Washington, MANnOWOC. Wl 54220. 

CHEMICALS/LAB EQUIPMENT 

LOW Prices glassware, mantles scales, 
microscopes. Catalogs. Chemical $3.00, 
Equipment $4.00 both $5.00. CHEM -LAB. 
13814 Inglewnod. Hawthorne. CA 90250. 

FORMULAS, PLANS 

MONEY MA KING CHEMICAL FORMU- 
LAS — THOUSANDS! CATALOG SS.OO 
(REFUNDABLE!): GWA6, Box 193. Brook- 
field. Wl 53008-0193. 

MUSICAL INSTRUMENTS 

INTERNATIONAL VIOLIN COMPANY, 

Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. European instru- 
ments. Bows. Assemble yourself violin and 
guitar kits. Catalog $1.00 includes Wi dis- 
count certificate. Dept. LG, 4026 W. Bel- 
vedere Ave.. Baltimore. Md 21215. 

SONGWRITERS 

POEMS-SONGS WANTED. Free Pub- 
lishing/ Promotions. Broadway Music, Box 
7438-PS. Sarasota. FL 33578'. 

COINS & CURRENCY 

tsoo YEAR OLD ROMAN COIN, $12.50 
with history/certificate included. James 
Allison, Box 21526, Oklahoma City, OK 
73156-1526. 

STAMP COLLECTING 

FREE: Discount Stamp Catalogue. Shel- 
ron. Box 547B, North Miami, FL 33161. 



: Surprise collection with approvals. 
Jay. Box 2130, Petaluma, CA 94953. 

PENNY Stamp Approvals. Kloster, 
5641 S. National. Springfield. MO 65807. 

US. 100 Different. 25c. Approvals. Brad- 
ley. Box 4251'S, Midlothian, VA 23113. 

MISCELLANEOUS 

HOME ALCOHOL STILL. Free details. 
Still. Box 5242, Lake Charles. LA 70606. 

BUY quality merchandise at 30'i to 70^ 
savings! Monthly specials! Giftware. Toys. 
Electronics, more! 2.500 plus items. Cata- 
log $2.00 1 refundable I. Barnum Sales, Box 
781, Nevada, MO 64772. 

TOBACCO, PIPES, CIGARS 

CIGARETTES. Roll Your Own! Catalog. 
Green River Tobacco. Box 1313-PSC. 
Owensboro. KY 42302. 



HEARING AIDS 



huge SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Llovds-l'SC. Rockford, 
IL 61 104. Call 1/800/323-121^ Toll Free. 

GIANT SAVINGS Custom In-The-Eur 
Specialists. 30 Day Trial Terms. Riteway, 
Box 5945IS, Chicago, IL 60659. 



HEARING AIDS 

PRK I CATALOG IRtE! 



I SUPER SAVINGS! Newest. Finest. All 

■ types. Buy DIRECT & save up to HALF! 
1 No salesmen. Sold by AIR MAIL on HOME 
| TRIAL. FREE Catalog. Write: 

■ MONEYSAVERS, 

. Dept. PS7D 9530 Langdon Ave., 
I Sepulveda, Cal. 91343 



ENJOY HEARING 




AM-in-the-ear Hearing Aid) Nothing 
over, under or behind the ear . . 

no cords, tubes or wires. Simple 
slip-in fit. Full range volume control. 
45 day trial. NO salesman will call. 
Order your free catalog I Write Better 
Hearing todayl 

or call 24 hrs./day 
1-800-824-7888 
ask for Operator No. 372 

BETTER HEARING 

Box 569-69M Brookport, IL 62S10 

TREASURE FINDERS/ 
METAL DETECTORS 

FIND old coins, jewelry, gold nuggets. 
New patented revolutionary device. Free 
catalog. Gardiner, 4729L N. 7th Ave., Phoe- 
nix, AZ 85013. 



Pay For Your Hobby! 



With White', NEW 
Professional Series 
Metal Detectors 




Call Toll Free: WHITE'S ELECTRON ICS 

1 BOO 547-691 1 rjept P B^ s„eei Home. OR 97386 

AIRGUNS 

RWS PRECISION AIROUN PROD- 
UCTS — Air Rifles, Air Pistols for adults, 
made in Germany with Lifetime Warranty, 
Meisterkugeln Match, Superpoint, Hollow- 
point, Superdome, Hobby, and Standard 
Pellets. Plus Targets, Traps, Scopes and 
Accessories. For New 1986 "Precision Prod- 
ucts" Catalog send $2.00 for 1st class, $1.00 
for 3rd cluss delivery to: Dynamit Nobel of 
America, 105 Stonehurst Court, Dept. PS, 
Northvale, NJ 07647. 

ARTS & CRAFTS 

MARION A I its by European Artisans. 
Send $1 .00 for Literature. Tagus, 12555 Bis- 
cayne S-791, Miami, FL 33181. 

WEARING APPAREL 




"LETS INTEGRATE 
OUR CIRCUITS- 
T-SHIRT 

$7 50 +S1.MSM Each 

Colore Oil White, tl Blue, 
or Raspberry Sues: S.M.L. 
Xt Speedy color & size Ohio 
Residents add 6 5% safes tax 



C.J. SHIRTS 
P.O. Box 21308. Cleveland, OH 44121 



JULY 1986 | 95 



Product Information 



Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 
of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. For your safety, please do not send cash. 



701 Central Air Conditioning A four-page 
full-color brochure features Amana Hi-Effi- 
ciency central air conditioners that can cut 
cooling costs by 22 to 40 percent compared 
with those of standard-efficiency systems. 
Free 

702 Glass Remodeling A 12-page bro- 
chure from Andersen Windows explains how 
to add beautiful glass areas to your remodel- 
ing without significantly adding to heating 
costs. Andersen's Concept IV glass windows 
and doors are designed to meet the needs of 
various climate zones in the U.S. Free 

703 Mowers and Tractors A 20-page full- 
color catalog from John Deere gives in- 
formation, specifications, and a listing of 
attachments for the company's riding mow- 
ers and lawn tractors. Free 

704 Water Heater Color literature from Ex- 
emplar details the first practical do-it-yourself 
water-heating appliance. The device attaches 
to your existing water heater. It collects solar 
energy, stores, exchanges, and pumps in a 
single unit. $2 

705 Radar Detectors A brochure from Fox 
Marketing explains radar detectors on the mar- 
ket and types used by police, plus how radar 
works and how to choose one to suit your 
needs. A full description of the Fox Super- 
heterodyne line is listed. Free 

706 Outdoor Power Equipment Homelite's 
1986 catalog features the firm's complete line 
of outdoor power equipment for cutting, trim- 
ming, and manicuring lawns; clearing new 
lots; moving snow; and auxiliary power. All 
equipment is factory tested and backed by 
industry experts. Free 

707 Spas Discover the relaxing world of 
Kohler spas in this 12-page full-color bro- 
chure. It covers the features, safety, construc- 
tion, and color of some of today's most 
innovative, luxurious spas. $1 



708 Terrace Doors A new brochure from 
Marvin Windows provides information on 
energy-saving features plus a variety of op- 
tions and sizes for terrace doors. Color pho- 
tographs show traditional, contemporary, and 
French styles. Free 

709 Outboard Motors Mariner's 1986 
brochure describes its full line of electric 
trolling motors and two-to-200-horsepower 
outboards, including new 45-, 50-, and 
135- horsepower models. Mariner's rugged 
outboards meet the demands of boaters 
everywhere. Free 

710 Wood-Finishing Tips This booklet 
from Minwax describes how to beautify and 
protect new wood and restore old wood furni- 
ture. The literature contains a color chart and 
photographs, and provides the names of the 
nearest Minwax dealers. Free 

711 North Carolina Vacation This travel 
package from the North Carolina Department 
of Travel gives information on where to go, 
where to stay, and what to do on a vacation 
in North Carolina. Free 

712 Window Technology An eight-page 
pictorial from PPG Industries details the heat- 
saving benefits of "The Intelligent Window," 
made with Sungate coated glass. The brochure 
also gives data about degree-days to help you 
decide how much energy is needed to heat 
and cool your house. Free 

713 Scanners A full-color brochure from 
Regency Electronics describes the company's 
entire line of home, mobile, and hand-held 
scanning receivers. Free 

714 On-Board Footwear Literature from 
Sea Tracs by London Fog features the firm's 
line of moccasin- and commander-style boat 
shoes, as well as deck boots for wet weather. 
The soles have hundreds of angled razor-thin 
slits, which provide traction on wet, slippery 
surfaces. Free 



715 Visitor's Guide A 64-page full-color 
catalog from the South Carolina Division of 
Tourism features the state's historic cities, un- 
crowded beaches, world-famous gardens, blue 
lakes, green mountains, and graceful planta- 
tions. Great dining spots and shopping loca- 
tions are also included. Free 

716 Automatic Sprinkler Systems Enjoy 
more free time. An informative brochure from 
Toro tells homeowners about the benefits of 
automatic underground sprinkler systems. It 
also provides helpful hints on lawn care and 
PVC plastic pipe. Free 

717 Boating Safety A 12-page color book- 
let from U.S. Power Squadrons describes its 
boating-safety course for individuals who own 
a boat, plan to buy one, or enjoy boating 
with friends. The literature tells where the 
course will be taught in your area. The in- 
struction is free, but there is a slight charge 
to cover the costs of a workbook and other 
materials. Free 

718 Hot-Spring Spa Watkins' color cata- 
log describes its hot-spring spa line. The spas 
are completely portable, self-contained, and 
100 percent foam-filled for maximum energy 
efficiency. There are dealers nationwide, and 
the number of a local dealer is included. Free 

719 Satellite TV "All You Need to Know 
About Satellite TV," an informative booklet 
from Winegard, answers the most-asked ques- 
tions about home satellite television. It in- 
cludes valuable illustrations and a glossary 
of technical terms. Free 

720 Stud Finder A twofold brochure from 
Zircon International describes the company's 
electronic Stud Sensor. The sensor electroni- 
cally "sees" through walls to locate studs, 
ceiling joints, headers, and fire stops. The 
battery-operated device also measures wall 
density. Free 



■FILL IN COUPON AND MAIL TODAY' 



POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 

Note: Popular Science Massachusetts address is for Product Information only 

Please send the items checked below. I am enclosing $1 handling charge (any 
number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 



□ 701 

□ 702 

□ 703 

□ 704 $2 



□ 705 

□ 706 

□ 707 $1 

□ 708 



□ 709 

□ 710 

□ 711 

□ 712 



1 713 

□ 714 

□ 715 

□ 716 



□ 717 

□ 718 

□ 719 

□ 720 



THIS COUPON EXPIRES SEPTEMBER 30, 1986 

I AM ENCLOSING 

$ for priced items 

$ L°Q for handling 

$ TOTAL REMITTANCE 



Name (please print) 
Address 



City & State 



Zip. 



Please send check or money order made out to Popular Science. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 



POPULAR SCIENCE JULY 1986 



96 | popular science 



Col 



HEAVY-DUTY HARDBODY 



THE NEW NISSAN HEAVY DUTY 
LONG BED. You work hard in a heavy-duty 
job. You need a Hardbody. 

The payload— 2000 lbs. Supported by a 
reinforced box-ladder steel chassis. Beefed- 
up independent front suspension. New rear 
leaf springs. Heavy-duty rear coils. Tough 
LT195/75R14 tires. 



BIGGEST CARGO BOX. The cargo box 
—double-walled steel. 88" long. 59.8" 
wide. Over 17" deep. Biggest cargo volume 
of any compact truck, including all other 
long beds. The cab— Nissan's roomiest 
ever. With controls where they belong. 
Huge windows for exceptional visibility. 
Extra-big doors for easy in and out. 



BIGGEST V-6 ENGINE. The engine- 
biggest in any compact truck ever. Fuel- 
injected. Overhead cam. 3.0 liter V-6. 140 
high torque horsepower. No compact truck 
pumps out more. 5-speed stick. Or 
4-speed automatic with overdrive. 

The Nissan Heavy Duty Long Bed. Big. 
Tough. Strong. A real Hardbody. 



THE NAME IS NISSAN 




